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Champion performance in a - 
fist-sized pump...sealed by ““ge 


THE PROBLEM: 


To seal a rotary pump handling a wide range of fluid viscosities, pressures and temperatures 


OIL SEAL 


% 
4 DIVISION 


oF > B ieoy Ect eo 
RAWHIDE 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 ELSTON AVENUE ¢ CHICAGO 22, ILLINOIS 





Tranquilize your cylinders 


Toss speed control valves 


PRICED WITH THE LOWEST 


By keeping full power driving the cylinder but 
metering the flow from it, you can get smooth, 
positive and infinitely variable control of the cyl- 
inder speed without the problems that come with 
trying to adjust cylinder movement by varying 





inlet pressure. This is why speed control valves are 
so satisfactory for making cylinders act right. And 


CONTROL why do so many specify Ross speed controls? 


Simply this. When you turn the adjustment screw 
things don’t “‘just happen.” Instead, you force the 
air to flow through a carefully engineered variable 
orifice, an orifice designed to create fine shadings 
of control at both high and low flow rates. And, this 
performance is yours in a valve that is designed and 
built to thrive under rough conditions and still be 
around for a long time. This valve’s only moving 
internal part is its poppet. You can lock its adjust- 
ment against tampering. It mounts in any posi- 
FREE FLOW TO CYLINDER (LEFT) tion. Its aluminum alloy body gives heavyweight 
CONTROLLED FLOW FROM CYLINDER performance with welterweight bulk. Join the thou- 
sands who profit by using Ross speed control valves. 











FULL RANGE IN STOCK 


i a aa | 


SUPPLY 3 ADJUSTABLE HEAD 
: STYLES AVAILABLE, 
KNOB, PIN OR SLOT 


SPEED CONTROL 


ALUMINUM ALLOY BODY 
The speed control valve as used be- 


tween a 4 way valve and a cylinder, . BUBBLE TIGHT POPPET 
shown above, regulates (slows down) . 


the piston rod retraction. PIPE SIZE “%4, %, Ya, %, 1, 1% 





Call your nearby Ross Valve engineer or write us. 


oss OPERATING VALVE CO. po 114 East Golden Gate + Detroit 3, Michigan 
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Inco Nickel Alloys 
...fOr wire mesh in severe environments 


For corrosion, abrasion resistance 


This lint filter is a big reason why housewives buy 
RCA® Whirlpool automatic washers. Made of a light- 
weight Monel* nickel-copper alloy mesh, it can with- 
stand practically all household acid and alkaline 
solutions stands up to clothes grit, too. Monel mesh 
is easily formed, brazed, welded. And 
it’s priced especially low. 


. in fine meshes, 


For “hot” strength, oxidation resistance 


At the Progressive Metal Treating Co., heat-treating 
trays lasted about 7 months — until they were made of 
Inconel* nickel-chromium alloy. These trays are used 
in carburizing, nitriding, annealing of small steel parts 
They withstand heating to 1750°F, quenching to 150°F 
oxidation, in a gas fired furnace. After 30 months, trays 
are still in daily use 


For high conductance, caustic resistance 


The plates in long-lived nickel-cadmium batteries are 
sintered carbonyl! Nickel powder reinforced with nickel 
wire mesh. Strong Nickel mesh is proof (1) against 
the high sintering temperatures used in plate manu- 
facture (2) against embrittlement or corrosion from 
the potassium hydroxide electrolyte (3 
tamination by foreign ions 


against con- 


For cyclical thermal shock 


Radiant elements like this are fired from cold to 1750°F 
n 11 seconds —thousands of times! Incoloy* nickel-iron- 
chromium alloy element is part of a gas conversion 
burner made by the Abbott Equipment Co. Incoloy 
wire mesh stands up to thermal shock, high tempera- 
ture oxidation and creep. Easy to form, braze, weld. 
Priced competitively with less durable materials. 


Use meshes of Inco Nickel Alloy to improve your product, cut manufacturing costs—check with 


your wore cloth supple in 


a ; , 
ANCO, THE INTERNATIONAL NICKI ( MPANY, INC 67 Street, New York 5,N.Y. 


INCO NICKEL ALLOYS 
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Product Engineering 


THE McGRAW-HILL MAGAZINE OF DESIGN, RESEARCH AND DEVELOPMENT 


OCTOBER 13, 1958 Vol. 29, No. 42 


as : 
nfeQ) ... How to Modernize Now 


Tomorrow's opportunity is knocking at the doors of your design 
office today. The Oct. 6 issue told why to modernize if your 


product-planning is to stay in the competitive race. This second 
report tells where and how you can replace obsolete facilities 


with what's new and efficient 


How Modern Is American Industry? 61...\icG: 
How to Modernize Engineering 65.. 
For a Better Engineering Laboratory 66. 
Modern Tools for the Draftsman 68... 
More Service from a Company Library 72. 
When Model Shops Pay Off 


se s 
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F inite-differes 
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Chrysler , 


+ tir 


Slip Casting . . . Its Field Broadens 84... 


When Choosing the Right Motor 86... 1D Yeaple }: 
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The Right Finishes for Stainless Steel 99 


Interesting to Note New Components, Materials 

Developments to Watch Catalogs and Bulletins 
EPARTMENT The Engineering Week Tangents 

Coming Events . Design Abstracts 
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Lord 
Temproot 


Mountings 


maximum vibration protection for 


avionic equipment at temperature extremes 


All-Attitude Temopr 


satel ialalale | 


hielaeleiae. 


Mounting 


Center Flange 


if iileldelel ani 


All-Attitude Temproof Mountings—may be loaded in any direction: 
installed on base, bulkhead or overhead. Two sizes—0 and 1—with 
load ratings from 0.35 to 5 pounds per mounting 


Standard Temproof Mountings—for use on base-mounted equip 
ment with loading in the axial direction. Designed to meet require 
ments of Spec. MIL-C-172. Four sizes—0, 1, 2 and Console—with 
load ratings from 0.25 to 90 pounds per mounting 


Center Flange Temproof Mountings—may be loaded in any direc 


tion; installed on base, bulkhea@ or overhead. Load ratings from 
4 to 13 pounds per mounting 


CIRCLE 102 READER SERVICE CARD 


Select your vibration isolators for airborne electronic equipment 
from the only complete line—Lorp Temproof Mountings. 


Temproof Mountings provide: 

@ optimum isolation efficiency from 5 to 500 c.p.s 

@ unchanging characteristics from -80° to +-250°F. 

@ approximately 8 times the service life of other metallic 
isolators (based on independent tests) 


Separate operating elements are used. A load carrying steel 
spring assures high isolation efficiency over a wide load 
range. Special elastomeric snubbers absorb shock loads 
preventing metal-to-metal contact. Damping limits 
magnification at resonance to approximately 3. 

Amplitude sensitive damping limits transmissibility at 
resonance with no impairment of isolation efficiency at the 
higher frequencies. The controlled friction force reaches 
a maximum in the resonant (normally high amplitude) 
range and diminishes in the high frequency (normally low 
amplitude) range. Therefore, in high frequency operation, the 
mountings provide an essentially undamped system with 
maximum isolation efficiency 

Temproof Mountings are available as individual isolators 
or as component parts of complete mounting base 
assemblies. Full information is contained in Bulletin 7!0, 
available from your nearest Lorp Field Engineer or the 
Home Office, Erie, Pa 


MS-91404-S1. mounting 
assembly incorporates Temp 


M Tabitale b 
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ENGINEERING OFFICES 
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PRICES DOWN= 
VALUE UP= 
ON CRESCENT VALVES 


@ Same High Quality 
@ Same Proven Design 
@ a Better Coil Added 


Water-Proof 
and Tested for 
Over 100 Million Cycles 


Value is up because all standard Crescent Solenoid 
valves will be equipped with improved water-proof coils 
with a 25 million cycle life expectancy (test units have 
been subjected to continuous operation of over 100 
million cycles without being touched). 


Proof Proof: 
High flow capacity 
.«. to operate the jaws of a giant. 


A fast life and a long one 
. in auto plants. 


In every respect Crescent valves 
have retained their high quality 
construction, materials and, 
most important, their design, 
proven by years of reliable 


service; this is not a cheapened 
Proof: 


. 
valve of unproved operation Not affected by dust and grit 


quality, looking for guinea pigs. 


The substantial price reduction was made possible by 
increased sales and was achieved through improved 
tooling and the resultant production savings. Prices will 
be quoted on the basis of your valve requirements (pres- 


sure, port size, voltage, quantity, etc.). 


For quotation and complete catalog on Four-way and 


Three-way valves for up to 500 P.S.I. air service write: 
CONTROL VALVE DIVISION 


Ww arksdale valves 


5125 ALCOA AVENUE ¢ LOS ANGELES 58 ¢ CALIFORNIA 


6 CIRCLE 103 READER SERVICE CARD 


in cement batching plants. 


NEW VALVE FOR THE 


OricinaAL Eouipment Market 


250 P.S. 1. four-way air valves in %, % and % inch pipe sizes. 


This is a re-design of our proven 250 P. S. |. air valve 


LOW PRICE (the resu2) 
FACE LIFT (tc reson) 


None of the operating advantages of 
this rugged ‘Shear-Seal’ valve has been 
reduced one iota! 


same non-corrosive construction 
throughout — eliminates failures 
due to rust 


same long wearing leak-proof 
qualities — metal to metal ‘Shear- 
Seal’ design is not sensitive to 
dirt, compensates for wear. 


same installation savings — be- 
cause no oilers or filters are 
needed 


Only the exterior has been modified — tailored to the spe- 
cial preference of the Original Equipment Manufacturers 
— and, as a result, costs and prices have been substantially 
reduced 


Write for bulletin 5000 
which includes design specs. 


CONTROL VALVE 
DIVISION 
5125 ALCOA AVENUE 


arksdale valves 


LOS ANGELES 58 @ CALIFORNIA 
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Interesting to Note . . . . (continued) 


At night, one of the young men had enougl 
and courage to actually climb into the cab « 
and examine the panel. He made the mistak 
the headlight switch. This sent weird beam 
through the darkness, alarming the entire villag 
panicking the boy. As he made a hurried exit from th 
truck his hand hit the horn button and a loud “honl 
added to the confusion. By this time tl 
sure one of them was being msumed bi 
monster that sees in the dark. Fortunateh 
to the headlight fast and shut it off, pr 
might have been a disastrous end to th« 
Electric motors (p. S8¢ nd machines 
people for centuries. King Louis XV on 
soldiers grasp hands, then had one of them 
Whv? ‘The French king wanted to 
lectrical expt 


When Pat 


England's 


Henry Ford 


After a su US ra is London home, S$ 
William Lvons will retire to his library where his butler 
will have brand d coffee waiting. | id of readin 
the evening paper « letecti r ir Will 
pick up a handful of cl nd begin mold \ 
through he has a clay model of an automobi If 


it it will be 


with it ll take it hi 
is chairman and Managing 
ind is in effect, Mr. Jaguar 

Since the death of Henry | 
major automobile company has been run b 
the day of the auto entrepreneur died with Fi 
only exception is perhaps Sir William | 
William Walmerley, h )-f 


Co in I'v 
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HOW FLEXIDYNE WORKS 
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FLEXIDYNE 


THE DRY FLUID DRIVE 


OFFERS A NEW APPROACH TO 
DIFFICULT DRIVE PROBLEMS...OPENS 
THE WAY TO MULTIPLE SAVINGS! 





IT IS NO LONGER NECESSARY to accept the destructiveness 
the costliness — of conventional starting in the mechanical trans 
mission of power! Flexidyne changes that 


LOOK AT YOUR DRIVES! Are you using expensive oversize or 
high torque motors merely to get your loads started? Are you using 
expensive starting equipment? Are you tolerating high demand 
rate? Are your belt maintenance costs high, because of the shock 
of across-the-line starting? 


HOW ABOUT THE MATERIAL YOU PROCESS—wire, paper, 
textiles? Is your output hampered by breakages that you accept 
as ‘‘normal production’’? Do you burn up clutches in getting your 
loads up to speed? 


FLEXIDYNE—THE DRY-FLUID DRIVE—solves these problems 

and many more! Flexidyne is revolutionary. And so simple! Off 
the shelf availability. Drives or Couplings. Fractional to 1000 hp 
Ask your local Dodge Distributor or write us for technical Bulletin 


DODGE MANUFACTURING CORPORATION, | 200 Union St., Mishawaka, Ind 


a % 

CALL THE TRANSMISSIONEER 
~your local Dodge Distributor. Fac- 
tory trained by Dodge, he can give 
you valuable help on new, cost- 
saving methods. Look in the white 
pages of your telephone directory 
for ‘Dodge Transmissioneer 


—» of Mishawaka, Ind. 


Flexidyne, accurately set for extra gentle Smooth starting and deft spotting are re 
starting, solves the problem of thread quired with this 20-ton crane. Flexidyne 
breakage on this textile beam warper— accomplishes both—and by so doing saved 
vastly multiplying productivity. $4,000 in electric controls 
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Here’s a control valve 


that assures you 


leak-proof 
service 


10 CIRCLE 106 READER SERVICE CARD 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium... at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials---bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well. suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from 14” to 1’. . . small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NICHOLSON AND CoMPANY, 14 OREGON ST., 
WrILKEs-BarrE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300... cover- 
ing design, construction, sizes and 
applications for the Model 300 


Za 


ICHOLSON ___ 


OF WILKES-BARRE 
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Shining example of “extra” chain quality 


SHOT-PEENED ROLLERS 


\ 


“ud 
- a a bad . 


j 


\ 


EXTRA LIFE IS POUNDED IN Many mot 

AND NOT POLISHED OUT —— 
— . . strength so importar 

Rollers for Link-Belt precision steel heavy loads and hig 

roller chain are now finished by a heat-treat cont 

special burnishing process to a bushings . 

“Silver-Brite” luster! And this is . .. pre-stressing 

accomplished without grinding awa) your 

the benefits imparted by shot-peen- thoriz 

ing—a Link-Belt process that cold fo 

works the metal and provides extra 

fatigue life. 


LINKiO 


ROLLER CHAINS & SPROCKETS 
>», ae) 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicag 

Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch S$ 

All Principal Cities. Export Office, New York 7; Australia, Marricky 

Paulo; Canada, Scarboro Toronto 13 South Africa, Springs. R 
the World 
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New Sizes ! OH MITE” 





EXPANDED LINE! EXCLUSIVE FEATURES! 


OHMITE, universally recognized manufacturer of high quality electrical components, 
now offers industry an expanded line of variable transformers. The three basic models 
listed below provide current ratings sufficient to meet a large percentage of industrial 
applications. The new line is available in enclosures, tandem assemblies, and other 
modifications. Ohmite, the only manufacturer in the industry producing both power 
rheostats and variable transformers, offers rheostat-transformer tandem combinations 


UNSURPASSED OHMITE CONSTRUCTION! 


Note all these advanced Ohmite “‘v.t.”’ features: greater capacity for equal size—Models 
VT2 and VT4 offer a “bonus” in current at no increase in cost over comparable com- 
petitive units; positive current transfer, achieved in all “‘v.t.”” models—a pigtail from 
the brush to a large slip-ring contacts a large area of the terminal; table or panel mount- 
ng—on Models VT4 and VTS8, shaft can be positioned for panel or table use: inter- 
changeable with other popular types of variable transformers—Model VT2 has single- 
hole mounting, Models VT4 and VT8 match popular 3- or 4-hole mountings; reversibl 
direct reading dial—calibrated on one side for normal line connection and on the other 
side for overvoltage connection; heavily plated rhodium brush track guarantees 
longer, trouble-free performance. 


BASIC MODELS 
MODEL VT2 MODEL VT4 MODEL VT8 


Input voltage: 120v, C Input voltage: 120v, 60 cycle Input voltage: 120% 
Output voltage: 0 2 )}-120 Output voltage: 0-140, 0-120 cycle 
Max output at a d t t Max output at any brush set Output voltage: 0-140, 0-12 
1.S amy ting: 3.5 amp Max output at any brush set 
ting: 7.5 amp. 


AVAILABLE FROM OHMITE DISTRIBUTORS OR DIRECT FROM FACTORY 


ling 
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RHEOSTAT—TRANSFORMER 
TANDEM ASSEMBLIES 


MANY VARIATIONS 


Transformers can be provided 
with many variations to meet 
different requirements such as 
special shafts, mountings for 
varying panel thicknesses, aux- 
iliary switches, taps on trans- 
former winding for fixed inter- 
nediate voltages, and motor 
drives for remote control or 


servo-operation. 
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“Ue” Variable Transformers 


INDUSTRY'S MOST ADVANCED DESIGN! 


— ee oe ot a ee et a ee Ee EE EF ee Pe Ee ee eee eee SS _— oo ome ee 








| Ohmite Variable Transformers are available in enclosures for 
portable or fixed use (back-of-panel or surface mounting) 
Units feature modern styling, rugged construction, and are de- 
| signed for convenience. 


ENCLOSURES 


- 8 88 eee ae 


ee ee ee ee ll ee 


Ohmite Tandem Assemblies can be furnished in all three sizes 
TANDEM of Ohmite Variable Transformers. Exclusive! Ohmite can also 


ASSEMBLIES provide tandem assemblies combining famous Ohmite Power 
Rheostats, and Ohmite Variable Transformers. 


Write for Bulletin 151 


®) RHEOSTATS RESISTORS RELAYS 
TAP SWITCHES R.F. CHOKES 
VARIABLE TRANSFORMERS 
TANTALUM CAPACITORS 


MANUFACTURING COMPANY 
3611 HOWARD STREET * SKOKIE, ILLINOIS 
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NATIONAL OIL SEAL LOGBOOK 








How White Trucks employ dual-lip 
National seal to protect axle pinion assembly 


The use by the White Motor Com- 
pany of a National 15,000 series 
oil seal in their 189C Single Reduc- 
tion Rear Axle is a skillful employ- 
ment of a standard-design seal to 
attain dependable and economical 
sealing. 


Conditions at the sealing point 
are: S.A.E. 90 gear oil to be re- 
tained, dirt and water to be exclud- 
ed, temperatures —20° to 180° F 
with normal operation at 150° F, 
maximum shaft speed 3,500 rpm, 
eccentricity and runout .002, 
shaft diameter 234”, 15 RMS fin- 
ish. Operation is of course inter- 
mittent with servicing conditions 
generally good. 


Rather than two seals to respec- 
tively retain lubricant and exclude 
foreign matter, White engineers 
specified National 15004, a dual- 
lip Micro-Torc leather and felt seal 
wherein the leather sealing lip is 
spring-tensioned and faces inward 
to retain gear oil and the other felt 
lip is a wiper excluding dirt and 
dust. 


National 15004 is but one of 2,500 
different standard design seals Na- 
tional provides. For complete in- 
formation on leather, synthetic 
rubber or other seals, call your 
National Applications Engineer. 
Look under Oil Seals, in the Yel- 
low Pages. 


NATIONAL SEAL 


Division, Federal-Mogu!-Bower Bearings, Inc 


General Offices: Redwood City, California 


Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Before specifying seals, 
consider all these points! 


Shaft RPM, Runout, Endplay 


Is seal rated at or above 
anticipated operating extremes? 


Temperature, Lubricant Types 
Will heat or special-purpose 
lubricants attack sealing lip 
material? 


Presence of Dirt, Foreign Matter 


Point often overlooked. Should 
dual-lip or double seal be used? 


Cost Related to Seal Design 
Will a simpler, cheaper seal do as 
good a job as a more sophisticated 
design? 


New Seals and Material Available 
Are there new materials or 
compounds which can do the job 
better? 


Special Design Oil Seals 

Not all problems can be met with 
stock seals. Is special factory design 
indicated to meet special problems? 


Delivery, Reputation 
Is my proposed resource noted for 
good delivery, uniform quality and 
good follow-up service? 


Don’t specify “blind.”’ Your National 
Seal Applications Engineer has 
up-to-the-minute oil seal 
information. Ask him—before you 
specify. Takes only a phone call; 

no obligation! 


aoe 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


..for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission O LY) 
applications such as pump turbo-generator i i | 

and compressor drives in industrial, = _ 
municipal and marine installations. ee > 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check . 
These Advantages: / ‘) — 
ST —_—— = ——EEE —_ ‘ — : — . 
Small Size — Light Weight Convenient Arrangement | Wide Application 
Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 
from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 


5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 





 — ee 
r- 22” to 46" —~ | |) Gear SELECTION CURVES 
: : > r\ 
x 
\ 
“a 
NE 

















For further details, 
write for Bulletin 2400. 


Steam Turbine Company 


801 Nottingham Way, Trenton 2, New Jersey 





20,000 chairs rock on 
(iss) American Springs 
without one failure 


In the American Stee! & Wire Spring 
Testing Laboratory, the springs rec- 
ommended for the Homecrest Chair 
go through extensive tests. This Fa- 
tigue machine, by means of strain- 
gauge verification, simulates years of 
use in a relatively short testing time 
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Here is the spring recommended by American Stee! & Wire for use 


1 this chair. To supplement the AS4&W tests, the 4 


subjected these springs to a simulated rocking test. Under a weight of 250 pounds, these springs were rocked 750,000 t 


Spring Engineering Research Service 


The Homecrest Company, Wadena, Minnesota, 
wanted to add a swivel rocking chair to their line of 
modern, functional home furniture. However, they would 
produce this chair only if it could be a quality item that 
would give good, dependable service. While designing 
the chair, they checked with the American Steel & Wire 
Spring Engineering Consulting Service. The engineers 
studied the problem, ran extensive tests and finally 
recommended a pair of round wire helical single coil 
torsion springs. Using these springs, Homecrest designed, 
fabricated and marketed the chair. Today 20,000 of 
these chairs have been sold and not one failure of an 
AS&W Spring has been reported. 

Mr. A. L. Englemann, a partner of Homecrest Company, 
says, “We have purchased from American Steel & Wire 
over 45,000 springs, and not one has been reported a 


American Steel & Wire 
Division of 
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failure. We couldn’t be happier with Ameri 
Wire as a supply source for our springs 


If you have a spring problem, or would lik« 
the use of springs in your product, get in tou 
American Steel & Wire Sales Office. Yo 
from the knowledge of AS&W Spr 
Research Service. The Service h beet 
laboratory experiments of static and 

for 20 years and has accumulated ir 

stress and fatigue life of steel spring 

to improve efficiency in the use of ste« 
chemistry through product application, t 
nomically cope with today’s rigorous deman 
accumulated knowledge of the AS&W Spring | 
ing Research Service is at your disposal 


i 


United States Steel 
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..» UNIONARC Welding saves $7000 


Welding 
welding method for steel 


tion by 300 


L NIONAR( LINDE’s new electric 
increased produc- 
and saved a western pipe mill 
$7000 on a single run of steel pipe. Replacing 
covered electrode methods, UNIONARC Weld- 
ing is expected to save this company $150,000 
a vear. 

UNIONARC Welding uses a continuously-fed 
wire electrode, magnetically coated with flux 
and shielded with carbon dioxide gas. It has 
three times the speed and weld penetration 
of covered electrode welding. And LU NIONAR( 
Welding gives you “finished”, X-ray quality 
welds and low hvdrogen deposits in all weld- 


ing positions. 


on one production run 


See for yourself—ask your nearest LINDE 
representative to prove that UNIONARC Weld- 
ing slashes time and labor costs over conven- 
tional methods. Call your local LINDE office 
today! Or write Dept. P-102, LinpeE Company, 
Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. Offices 
in other principal cities. In Canada: Linde 
Company, Division of Union Carbide Canada 


Limited. 


inde 


TRADE-MARK 


istered trade-marks of Union Carbide Corporation, 


CIRCLE 114 READER SERVICE CARD 


PRODUCT ENGINEERING + October 13, 1958 





ei Site). 
oF Ni d=jie) = 


Technical data for 
design and selection 


gasket 


NUMBER F 


Choosing a gasket 

for compressors 
In selecting a gasket material for a 
compressor head, the first considera- 
gasket’s ability to with- 
stand the usual ambient temperature 
of about 300° | 


tion is the 


At such elevated temperatures and 
with internal pressures ranging well 
over 100 psi, torque retention be- 
comes another critical factor. 

In the case of refrigerator compres- 
sors, the choice of a gasket is further 
limited bv the presence of retrigerant 
gases which attack many gasket ma- 
terials 


. material that 


meets these re 
quirements is Accopac AN-890, a new 
beater-saturated gasket material pio 
neered by Armstrong, Accopac 
AN-890 is a blend of refined asbestos 


fibers with a nitrile-ty pe rubber binder 
AN-890 withstands temperatures up 
to 800° F, Its _nitrile-type 


binder swells slightly 


rubber 
in the presence 
ot retrige¢ rant gases. Since the se wases 
AN-890. the swell- 
ing acts to maintain a tight seal. 

Bolt torque retention of Accopac 
AN-890 has been proved by compar 
ing a flange containing retrigerant gas 
it 350° F 


flange at room temperature und no 


do not deteriorate 


. and 150 psi, and a control 


gas Accopac maintained bolt torque 
equally well in both flanges, 
Because of the thorough refining of 
the asbestos fibers. AN-890 die-cuts 
cleanly. It also costs less than conven 
tional asbestos materials. 
For more information, write for a 


copy of our new folder, IND-915. 
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How heat affects the selection of 
resilient gasket materials 


In selecting a resilient gasket mate 
rial for use where the temperature at 
the gasket line will be substantially 
higher than room temperature, th 
various effects of heat must be 
sidered. 

In many cases, heat is less 
limiting factor than is commonly 
posed, If a designer knows the 
of temperature limits of the vario 
classes of resilient gasket materi 
see table he may find that a 
silient material offers service equal 


more expensive gasket 


This apparatus—callied the ‘hot 
spider''—permits simultaneous 
testing of gasket materials at 
temperatures up to 750 F 
and internal pressures up to 
500 psi under varying condi- 
tions of flange loading 





Class of Maximum sustained Rank in order 


material temperature at of torque 


gasket line* retention 


Asbestos 750° F 
Cellulose 300° F 
Cork-and-rubber 250° F 
Straight rubber 250° F 
Cork composition 250° F 


*These are recommended desig 
viously n mony ope otions 
posure to higher temperctures c« be t 
Consideration should also be given to nats 
contained flvids, since some fluids wh 
inert at room temperature become more active 
as temperatures increase 











Resilient gaskets usually are or- 
ganic, and exposure to high tempera- 
tures can cause physical damage such 
as charring, If charring does occur, 
the damage will, of course, be obvious 
and leaks will result. This can gen- 
erally be avoided by Sstaving within 
recommended limits of the material 


ol by using an morgan 


as Armstrong isbestos Ac 


re subtle ettect ft he 
difficult te 


sottening it tends to 


detect 


, 
produce 


most any ion metallic gasket 
Generally, this is manifested 
tl nes \V iriousl\y known iS torque 


stress relaxation ind cree} Be 


if plastic flow or some form of fat 

high temperatures tend to reduce 

ibility of a resilient gasket to 
flange 


pressures Ovel 


in be minim 


properties iS 
line in 1des ral such mater 
r the is 
torque-retention propertie 
In addition. where heat is 
involved, it is all the mor important 
that initial bolt loads be adequate 
{ more complete discussion of the 
effects of heat on resilient material 


Armstrong 
n Manual. Write for your 


is contained in the new 
Gasket Desig 


copy today 


Send for a copy of 
the new Ga 
Design Manu 
IND-76 

taining 


of v ilual 





(Armstrong GASKET MATERIALS 


used wherever perf rmance count 
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N OW. . from MUELLER 


cold-prest IMPACT 


the amazing, new, chipless metalworking 
method that cuts production costs... 
....Improves part quality 


Cold-Prest Impact Extrusions are here. This amazing new method of producing parts to closer tolerances . . . with better 
physical characteristics, and with absolutely no waste and at extemely high speed is the greatest development in metal- 
working in the last 20 years. And it’s proving to be the most practical method of manufacturing a staggering number of 
designs that combine cold forged bases with shells shaped as rounds, ovals or rectangles. 


Here are some of the reasons why your company can save money and improve product quality ... by specifying Mueller 
Brass Co. Cold-Prest Impact Extrusions. Parts are formed with no chip loss; you pay only for the metal that goes into the 
part. Because of the dimensional accuracy of Cold-Prest extrusions, parts can be held to closer tolerances and many costly 
secondary machining operations are eliminated. They have better physical properties with actually less metal needed to 
achieve greater strength. 


Cold-Prest Impact extruded parts often reduce or eliminate assembly operations because products 
employing several parts can often be made as a single extrusion. Also, complex parts produced by 
conventional methods requiring costly machining to close tolerances can be made in A SINGLE 
OPERATION as a Cold-Prest extrusion, saving raw material, costs of time, tools and labor... as 
well as assuring a positive leak-proof part. 


These are the outstanding reasons why you should consider Cold-Prest Extrusions when you are 
specifying and purchasing fabricated metal parts. Call a Sales Engineer from the Mueller 

Brass Co. ... he will be glad to discuss your problems and answer your questions. Write e 
today for our new 16 page engineering manual on “Cold-Prest Impact Extrusions”. 
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BRASS CO. 
EXTRUSIONS 


MUELLER BRASS CO. SERVICES 
mean better designed, better 
engineered, lower cost cold- 
prest extruded parts 


To produce precision, high quality impact extrusions, Mueller 
Brass Co. combines all the important factors of design, engineering 
and production in its Cold-Prest extrusion process. Trained engineers 
take into consideration such elements as functional strength, finished 
oppecronce and proper control of metal flow. Mueller Brass Co, 
offers this design engineering service to its customers, and engineers 
ore always available for consultation. 


Here a die and punch assembly, made to exa 
onces and with a mirror-like finish, receives a fin < 
in the tool and die shop before being sent to the production 
department. Skilled craftsmen work with the best equip 
ment available to produce these precision tools and die 

Technical skill, modern equipment and complete engineering 


fe 


services are available at no extra cost to you 


MUELLER BRASS CO. 
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Republic Steel Announces Kesull of Project 5... 
A NEW HIGH STRENGTH POWDER 


Type 6460 Developed for Use in Higher Stressed Applications! Suited to 
Existing Operating Equipment! Provides High Strength With Lower Cost! 


Again, the big news in the powder metallurgy industry 
comes from Republic Steel. First, Republic gave the 
industry powders with controlled dimensions. Now, 
at its Toledo, Ohio plant, Republic has developed, 
tested, and is producing a new High Strength Powder 
which permits the use of sinterings for highly stressed 
parts. 
This new powder, designated Republic Type 6460, 
provides these advantages and features: 
@ Minimum tensile strengths at 6.4 density of 60,000 
p.s.i. as sintered, and 100,000 p.s.i. heat treated, as 
determined on standard MPA Test Bar. 


Can be used with existing operating equipment. 
Normal briquetting pressures—30 to 35 tons to 
obtain a density of 6.4 grams/cc. 

Normal sintering cycles—2030°F. to 2050°F.—45 
minutes—Endo Atmosphere. 
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@ Normal heat treat procedures—additional informa- 

tion to obtain higher physical properties available 
upon request. 
Dimensional characteristics after sintering accept- 
able by commercial practices indicated by the indus- 
try—less than .004 inches per inch shrinkage from 
die size at 6.4 density. 


Available in production quantities up to and includ- 


ing 12 tons, or in multiples thereof. 

Republic Type 6460 Powder represents an entirely 
new, but thoroughly practical material for the powder 
metallurgy industry. It opens the way to new markets for 
new applications of Higher Stressed parts at lower costs. 

Our metallurgists and engineers are ready to help 
you utilize all the advantages of Republic Type 6460 
Powder. Just mail the coupon to obtain their services, 
or for technical data sheet on Type 6460 Powder. 
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WHEN IT'S MOVING ...MAKE IT TUBING. Republic ELECTRUNITE Mechanical 
Tubing meets all close tolerance requirements for new Thompson Products 
cutomotive hydraulic pump assembly. Close tolerance, uniformity, ductility, 
workability — four important performance requirements, all important rea 

sons why ELECTRUNITE is used. Will-O-Hill Industries, Inc. Willoughby, Ohio, 
sub-contractor, cut %%-inch diameter ELECTRUNITE into units 2%6 inches long 
Each unit is rolled to form a slight groove in the center and bent to an 
angle of exactly 150°. Nine such pieces are used in each pump assembly 

Send coupon for more information 





TENSILE STRENGTH (1000 PS!) 
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SINTERED DENSITY (GM/CC) 


STRENGTH, LIGHTWEIGHT, CORROSION-RESISTANCE ore odvontages of 
Republic Titanium used in the manufacture of these hemispheres by Alloy 
Products Corporation, Waukesha, Wisconsin. Used for special aeronautical 
applications, completed spheres provide light weight without impairing 
safety; strength to contain 2,000 psi.; extremely high corrosion-resistance 
to chemically active contents. Beyond providing product advantages, 
Republic Titanium is easy to draw, pierce, and weld. Little change in fabri 
cating procedure is required as compared with other construction mate 
rials. Send coupon for data 


a Y - <a REPUBLIC STEEL CORPORATION 


DEPT. PE-5430-A 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


? * H 1 q 
“leate 2 L avea powder metallurgist cal 
g Send more information on Type 6460 Powder 
% Name 


St Company 
Stack Producla nite 


ELECTRUNITE® Tubing Titaniun 


Zone Stat 
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The 


4 EARS OF Stay, 
c 
‘e 


Panelbuilder 


News for and about Panelbuilders 


Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign: Cutler-Hammer International, C. A. 


Assovotes 


Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana 


A.; intercontinental Electronics Corporation, Inc 





CUTLER-HAMMER MOTOR 
DISCONNECT SWITCH SIMPLIFIES 
PANEL ASSEMBLY 


Panelbuilders using the Cutler-Hammer 
10904 Motor Disconnect Switch report 
t provides important savings in time 
ind effort in the assembly of their con- 


trol panels. The complete unit consists 


radial adjustment of the cover mounted mech- 


ynism assures correct alignment with panel 


mounted disconnect switch 


of a contactor type disconnect switch 
mechanism, adjustable operating shaft, 
cover interlock, and external operating 
mechanism. The switch mechanism uses 
the same basic structure of the famous 
Cutler-Hammer Three-Star Contactor 
ind is easily panel mounted and wired 
lo mount the external operating handle 
mechanism, five holes are drilled in the 
cover following template directions pro 
vided with each unit. Exact alignment 
of these mounting holes with respect to 
the switch mechanism isn’t critical 
Compensation for misalignment is pro- 
vided through the operating handle 
mechanism’s 7/16" radial adjustment 
Che Cutler-Hammer 10904 Motor Dis 
connect Switch can be used in any en- 
closure where the panel-to-cover depth 
20% External 


is between 5%” and 


operating mechanisms are also avail- 


able for type F, G, J, K 
breakers 


KL, and L 
For further informa- 
Bulletin 10904-V-249, 
Inc., Milwaukee 1, 


circult 
tion write for 
Cutler - Hammer 


Wisconsin. 


24 





——— 


| PANEL BUILDERS HANDBOOK SIMPLIFIES 
| SELECTION OF ELECTRICAL COMPONENTS 
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CONTROL PANEL CORPORATION SUPPLIES 
HYDRAULIC PRESSURE GENERATOR CONTROL 


One of thirty hydraulic pressure contro! units supplied by the 
Contro! Panel Corporation equipped with Cutler-Hammer Components. 


During the past five months the Con- 
trol Panel Corporation of Chicago, Illi- 
nois, has supplied a large number of 
NEMA 12 


pressure 


these compact, enclosed 


hydraulic generator control 
units. The control units are used in con- 
junction with high speed riveting on a 
mass production assembly line. Typical 
of the 


high volume 


control equipment used on 


production machinery, 





This handy 70 page reference guide is 
specifically edited to assist design engi- 
neers and control panelbuilders in the 


selection of electrical control compo- 


nents and control accessories. Every 


effort was made to make this book as 
concise as possible, and yet it includes 
such vital 


information as wiring dia 


grams, dimension drawings, ratings, 
ordering information, and a maintained 
price list. Address your request for your 
of Bul. EE120-V-249 
company letterhead 


Milwaukee 1, 


personal copy 
on your 
Cutler-Hammer Inc., 


Wisconsin 


every effort was made in the choice of 
the components to insure dependable, 
trouble-free operation 

Mr. H. A. Hart, President of the Con- 
trol Panel Corporation, reports: “It 
has been our experience the proper per- 
formance of any machine powered by 
electric motors depends directly upon 
the control equipment used . . . no ma- 


chine can be more dependable than the 


Mr. H. A. Hart 


control which directs and protects it 


This is why we and many of our cus- 
tomers consider a component’s record 
important 


when selecting the components to be 


of performance an factor 


used in the controls we supply.”’ 
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umm B.F.Goodrich Rivnuts 
solve 3 fastening problems at once! 


_—_ l WAS NEEDED for doors of metal cabinets that | 
installed from one side only, 2) would serve as a nut plate f 
attachment and 3) could be installed after enameling. B. F.Gox 
proved the perfect answer 

A flat-head Rivnut is inserted in the sheet metal door. Wo 
side, one man can upset Rivnuts in seconds with easy-to- 
tool. Bulge formed in Rivnut shank grips the no 
the catch ts then threaded into the clean, still-intact 


are installed after ename ling without marring t 


B. F.Goodrich Rivnuts, the only one-piece bl 














many man-hours on the job. If you have ; 


it up to B. F. Goodrict engineers 


Compare these 4 methods of putting screw threads in thin sheet metal: 
f e (— 


“Sr 


Pierced and tapped— Projection welded 
3 threads 4 threads Rivnuts—ct least 6 threads 

















Tapped—? threads 



































1 Rivnut is threaded onto 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 After upset, Rivnut threads 
pull-up stud of a manual or firmly against work —tool up stud, forming a bulge in are still clean and intact 
pneumatic heading tool. at right angles to work the Rivnut shank ready for screw attachment 


SEND NOW FOR FREE RIVNUTS DEMONSTRATOR 


Demonstrates with motion how you your free copy today to B.F.G 
can use Rivnuts to fasten TO and {viati 
fasten WITH. Ex = construction B. F. G 


gives proved app! ions. Write for PI 


B.EGoodrich aviation products 
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STAINLESS STEEL CAPSTAN 
WITH RUBBER VULCANIZED 
ON HUB 











NYLON SPRING RETAINER (2 REQ'D) 


PECIAL ROBBINS 


SPECIFICATIONS 


Reluctance synchronous motor, 1/20 HP, 60 cycle, 3 phase, 
208 volts = 8%, 1200 RPM .. . Rotor dynamically balanced 
to commercial specifications . . . Shaft is shown in position 
when motor is stopped .. . When motor is running at syn- 
chronous speed, a minimum axial force of 350 grams is 
required with spring in place before displacement occurs .. . 
When rotor is in its retracted position and power is applied, 
the minimum axial force developed with spring in place is 
100 grams . . . When power is cut off, the spring retracts the 
rotor with minimum 50 gram force while rotor is rotating. 
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ih 


NEOPRENE 
WASHER 





NYLON WASHER 


accomplish unique ; 
in IBM’S 727 magnetic tape unit! 


wi 


SHAFT 
ROTATES 
AND 
MOVES 
AXIALLY 


Two of these special R&M motors are 
used in each of IBM’s 727 Magnetic 
Tape Units. They answer IBM’s need 
for a tape unit drive motor with a re- 
tractable capstan. The rotating shaft 
moves axially when the motor is started 
or stopped. 

A spring holds the rotor, shaft and 
capstan in retracted position when the 
motor is stopped. When started, as the 
motor attains synchronous speed, axial 
force created as the rotor centers itself 
in the field becomes sufficient to over- 
come spring resistance. The capstan 
moves into engaged position and sends 
the tape reels rolling. Another capstan 
on the opposite end of the shaft (at 


right in drawing) actuates two micro- 
switches as the rotor returns to retracted 
position when motor is stopped 

Four additional R&M fractional 
horsepower motors perform other high- 
speed power tasks within the tape units 
—driving reels, rewinding, unloading 
tape and retracting guide mechanisms 

R&M motors meet strict IBM engi- 
neering requirements: precise adapta- 
bility to special functions, capacity for 
lightning starts and stops, and absolute 
dependability. R&M can also design 
and build motors of highest quality 
designed to your exact specification 
For reliable fractional power, contact 
Robbins & Myers! 


ROBBING ¢ MYERS. we. 


SPRINGFIELD, OHIO 
2 sia. 
r % a . 
fe a> 
; we 


FANS 
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BRANTFORD, ONTARIO 


+e 
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Castings of 


ARMASTEEL 


so tough they replace forgings 
so machinable...they reduce 


finishing costs 


T 





| MIN. | MIN. MIN. % 
CLASSIFICATION | — CHARACTERISTICS HARDNESS TENSILE YIELD ELONGATION 


nba STRENGTH (PSI) | STRENGTH (PSI) | IN 2 INCHES 





Recommended for less highly 
stressed ports. Replaces steel 
parts in 1020-1035 S.A.E. 
range. 





Recommended for moderate 

strength plus adaptability to 

selective hardening. Replaces 197-241 
parts in 1035-1050 S.A.E. 

range. 





Recommended for high degree 
of strength. Replaces heat- 
treated parts in 1040-1050 
S.A.E. range. 


241-269 





High resistance to wear and 
high yield strength, yet retains 
machinability. Requires no 
heat-treating and possesses 
same strength and wear char- 
acteristics as alloy steel 
forgings. 





CENTRAL FOUNDRY DIVISION 
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Because ARMASTEEL castings are so machinable, so resistant to wear and shock, and so adaptable 
to selective hardening, they are rapidly replacing many parts formerly machined from bar stock or 
steel forgings. 


ARMASTEEL, a pearlitic malleable iron, possesses the same strength and performance character- 
istics usually associated with plain carbon steel. In addition, ARMASTEEL contains exc€llent bearing 
properties, has high yield strength, good damping capacity, maximum rigidity and excellent fatigue 
life. Accurate control of heat-treating operations in the manufacture of ARMASTEEL produces a 
fine, uniform grain structure and provides excellent finishing qualities 


Four different types of ARMASTEEL can be cast to your specifications. One of the four (GM 84M, 
GM 85M, GM 86M or GM 88M) will have the physical properties to best meet the requirements of 
your application. For example, ARMASTEEL castings are being successfully used in the automotive, 
appliance and implement fields for such parts as gears, pistons, crankshafts, rocker arms and universal 
joint yokes, all of which utilize to best advantage the outstanding characteristics of ARMASTEEI 


Some of these applications are shown in the table. Look them over carefully; you may find that these 
characteristics and advantages of ARMASTEEL can help reduce your costs. . 
duction . . . and improve the performance of your products. 


- increase your pro- 





Typical ARMASTEEL castings 





GM 86M ARMASTEEL provides the 
Because of the greater physica! prop- ideo! casting for this evtomobile dif- 
erties of GM 86M ARMASTEEL, it was ‘ fiel case b of its high 





possible to redesign this anchor plete 
es shown and effect a weigh! reduc- 
tion from 2.26% per piece to 1.44% 
per piece. 


Strength, minimum deflection and 
good demping quoiities which con- 
tribute to quietness of operation Note 





GM 85M ARMASTEEL provides o crank- 
shaft with more desirable machining 
characteristics than a forged crankshaft 
of SAE 1045 steel. improves mochin- 


By converting to GM 85M ARMA. 
STEEL, drilling and boring operations 
were elimineted on this cronkshoft 


sprocket. Stock in rough pert was 
reduced from 1.93% in forging to 
1.00% in casting. Customer realized 
reduced piece price with GM 85M 
ARMASTEEL 


ing of journals and reduces cheeking 
stock. Use of GM 85M ARMASTEEL 
mode p ble the design of the 
crankshaft with a resulting 3.5% weight 
reduction and a lower material cost 








Crenkshaft for newly designed small 
gasoline engine. GM 84M ARMA.- 
STEEL specified b of outstanding 
success in similar engines. Less stock 








This planet geor carrier wos formerly 
forged from SAE 1141 steel, which re- 
quired o heat treatment after rough mo- 
chining ond breaching operations. By 
converting to GM 88M ARMASTEEL, heot 
treat liminated and the weight 


By converting to GM 88M ARMASTEEL 
for this universal joint yoke, hole thru 
hub could be cast in eliminating o 
drilling operation and reducing weight of 
port epproximately 30°, GM 868M ARMA 
STEEL port hes lower piece price then 
forging formerly used 





wes 
of the rough port wes reduced 





GENERAL MOTORS CORPORATION SAGINAW, MICHIGAN DEPT. 10 
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30 


SGeing va7 


KLIXON 


3-PHASE 
AIRCRAFT 
MOTOR 
PROTECTORS 


Guard Against 
Overtemperature 
in AiResearch 
Condenser Fan 


«) 
s 


Roy Schinnerer, left, Senior Project Engineer, and Elvin Lytle, Design 
Specialist, examine the AiResearch Condenser Fan used on the Boeing 707 


AiResearch Manufacturing Division of the 
Garrett Corporation, long a leading manufac- 
turer of electro-mechanical components and 
air conditioning systems for aircraft, is a major 
user of KLIXON Inherent Overheat Motor Pro- 
tectors. 

Elvin Lytle, Design Specialist of AiResearch, 


selected a 3-phase KLIxON Motor Protector 


METALS & CONTROLS | 


Spencer Division 
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ly 


for use in this 10 HP electric motor driven 
condenser fan, a component of the vapor cycle 
air conditioning system on the Boeing 707 Jet 
Stratoliners ordered by American Airlines. In 
this application, the KLIxoNn Protector shuts 
off the fan motor if excessive inlet air tempera- 
ture or inadequate air flow causes the motor 


windings to overheat. 


CORPORATION 


3810 Forest Street, Attleboro, Mass. 


PRODUCT ENGINEERING + October 13, 1958 





YOU CAN PROFIT 
BY USING 


GENERAL PLATE 


Ulanet Thermostats 
Value Continued Material Uniformity 
in TRUFLEX parts and assemblies 


Model 28 Miniature Hermeti- 
cally Sealed Thermostat ex- 


tremely sensitive 


Here’s another case history of a leading manufacturer who 
has found he can depend on parts made from Genera! Plate’s 
of the 


TRUFLEX thermostat metal. H. Ulanet, President 
George Ulanet Company, puts it this way: 

‘“‘Bimetal is a most important component in Ulanet Thermo- 

stats which have a world-wide reputation for quality. Therefore 


we must he ce riain of contin ued mate rial uniformity and quality 
experience with General Plate’s 
found that the y have met 


with each sh ipmen 
“During our 22 years’ 
have 

> 


TRUFLEX thermostal metals we 
our exacting speci fications.”’ 
General Plate can supply dependable thermostat metal 


| 


parts and assemblies for installation in your products, too. 
You'll get top performance because the high quality of each 
an exact dupli- 


a] 


’ 


piece you receive is consistently uniform 


cate of the original. 


General Plate TRUFLEX thermostat metal parts and assem- 
blies are made to meet your specific needs for temperature 


me 
be aa 


range, electrical conductivity and corrosion resistance. 
If you set up to make your own parts, General Plate can 


UT 


Specially Designed 
industrial Thermostat. 


supply TRUFLEX thermostat metal strip to consistently meet 
your specifications. Send us your specifications for parts or 


strip — we’ll be pleased to quote. 
A few typical Truflex formed parts and sub-assemblies. 


CORPORATION 


1010 Forest Street, Attleboro, Mass 
wa KEE * PASADENA 


METALS & CONTROLS 


General Plate Division (ie 
DETROIT * ino s° 
CIRCLE 127 READER SERVICE CARD 


You can profit by using 
General Plate Clad Metals! 
CAGO* 


FIELD OFFICES: NEW YORK * CH 
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Noty-sman Sizes! 


EATON 
DYNA-ToRQ) 


MAGNETIC-FRICTION 
CLUTCHES and BRAKES 


Now Available in a Full Line 
from 134” to 15” Diameter 


Eaton Dyna-torQ Magnetic-Friction Clutches 
and Brakes provide a simple, accurate, responsive 
method of controlling power and motion in 
today’s complex production and processing ma- 
chines. 


The new smaller sizes and new design types of 

Dyna-torQ Stationary-Field Clutches and Brakes 

enable Eaton to offer a well rounded line, includ- 

STATIONARY-FIELD, ing flange-mounted and bearing-mounted clutches, 

BEARING-MOUNTED and replaceable-face brakes. Unique features of 

DYNA-TORQ CLUTCH design and construction result in worthwhile 

maintenance cost savings. Dyna-torQ units, easily 

Dyna-torQ Magnetic-Friction and quickly installed on new machines or existing 

Equipment Offers these plant equipment, deliver many highly desirable 
Important Advantages: adivantages. 


Accurate power control 


Send for this new illustrated 
bulletin giving complete descrip- 
Rapid response tion and specifications covering 

Dyna-torQ Stationary-Field 
Easy “built-in” installation Clutches and Replaceable-Face 
Brakes. 


Dependable motion control 


Low maintenance costs 

Compact plug-in type controls—may be } 
remotely mounted 

Inter-changeability of parts 


Dyna-torQ Equipment is Available through Dynamatic Distributors in all Leading Cities 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE * KENOSHA, WISCONSIN 
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INCREASE RELIABILITY OF 
MISSILES WITH SILICONES 


Even a flight into outer space fails to 
lessen the elasticity of Silastic®, the 
Dow Corning silicone rubber. Proof is 
the continuing use of this material by 
Co-Operative Industries on their wave 
guide for missile guidance systems. 


Co-Operative Industries has used a pro 
tective covering of Silastic on its WR-112 
wave This 


protects 


guide for over two years 
jacket 


from 


molded-on silicone rubber 


the corrugated brass core damage 


and helps to control flexing during pre 


forming and installation Cont. Px 





OUTER ROTATING 
HOUSING 


AiR 
PRESSURE 








AIR SEAL 
ASSEMBLY 


SUPPORTING 
SPINOLE 


SILASTIC 
i SEAL 





OIL-RESISTANT SILASTIC SEALS 
HAVE 100 TIMES LONGER LIFE 


Oil that makes rubbers deterio- 
rate rapidly has little effect on Silastic 
LS-53, the 


rubber. 


most 
Dow Corning fluorosilicone 
This has enabled Dalmo Victor 
Company, Belmont, Calif., to increase 
the life of air seals on its aircraft ra- 
dar scanners by as much as 100 times. 


Get More Accurate Response with Silicone Damping Fluid 


fluid 
exceptionally 
d cell 


Effects of temperature on performance 


of instruments, controls and sensory 
devices are minimized when you design 


Phat 
perience of Fischer and Porter Co., in 


with silicone fluids. was the ex- 


designing a differential pressure trans- 


mitter for exceptional accuracy over 


the temperature span of —20 to 250 F. 


Accurate calibration of their d/p cell 


over the wide operating temperature span 


') th 


damping id ith near-con 


viscosily; a relatively low coeftiicient 


of thermal expansion; freedom from vapor 


pockets at elevated 


Fischer and Porter eng rs found that 


Dow Corning silicone fluid more than 


meets all of these service requirements 


Immersed in the silicone fluid, the measur 


ing circuitry of their 1500 psig 


rated d Pp 


cell gives rapid response to differential 


pressure changes without over-ranging and 


minimizes the effect of temperature on cal 
ibration to less than 1‘7 per 1OOF. Another 


plus: non-corrosive, non-sludging silicone 


assures minimum maintenance and 
service life for the 


No. 561 


long 


the scanner 


Stant level 
sure changes d 
shaft speed is comparatively 
tion Is coritinuous, and Operating temper- 


atures range from 160 to minu 


Shaft and 
nal seals 
away trom 
necessary 


re unit 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 
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CON ED SPECIFIES SILICONES 
FOR BOILER FEED PUMP MOTORS 


Some of the largest and most depend- 
able electrical equipment ever built is 
with 


for that extra margin of protection and 


insulated Dow Corning Silicones 


performance. Among the latest exam- 


ples are the world’s largest 2-pole in- 


duction motors recently installed by 


Consolidated Edison Co., New York. 


Ridgeway Pa 


motors are 


the Elliott Co 


6 O00 hp designed to 


boiler feed pumps at a power station 


maximum reliability virtually a 


Consolidated Edison specified that 


be silicone-insulated to provide 


optimum factor of safety against 


ove! 


SILASTIC 


Exposed to both blistering heat and bitter 
Silastic 


cold during a missile flight, the 


jacket has repeatedly demonstrated its 


ability to resist the effects of ozone and 


aging while in a stressed condition 


to remain soft and pliable over an oper- 
stretching from 


ating temperature 


SOO F. The 


range 


65 to over Silastic jacket 


loads, high ambients, moisture and other 


motor hazards 


The coils, comprised of silicone-bonded 


double-glass-served magnet wire, are pro 


tected 


with tape made from Silastic®, the 


Dow Corning silicone rubber. Other insu 


lating components made with Dow Corn 
ing Silicones include silicone-bonded, glass 
backed mica tape; silicone-glass laminates 
silicone varnish; and 


silicone-glass cord 


Silicone fi 


ibber pastes and compounds 


The result is a high-temperature insula 


ion system where every component is 


(Class H) or 


reliability and 


temperature rated at 180 ( 


Detter iSSUTINg Maximum 


minimum maintenance No. 562 
also seals out moisture and cushions the 
units against shock and vibration, substan 
reliability. 


tially increasing their 


Engineers at Co-Operative Industries use 
Silastic in various thicknesses ranging from 
1/16 to 1 


tic 1S 


4 inches. They report that Silas 


easy to process because it molds 


readily, forms well and conforms nicely 


to the short radius preforms and twists 


typical of wave guides No. 563 


new literature 
and technical data 
on silicones 


Summary of Silastic Stocks and Pastes is an 
up-to-date compilation of information designed 
to help select the Silastic most useful in a spe- 
cific application. Typical properties, and appli 
cation and processing information, are presented 
in convenient table form for easy study and 

No. 564 


comparison. 


Silicone Release Coatings for Paper is one of 
a series of articles from PAPER FILM AND FOIL 
CONVERTER. It cites the various uses for coated 
paper and paperboard and gives details about 
testing. Tables 
included showing release characteristics against 


No. 565 


performance and graphs are 


various sticky materials 


Dow Corning 330 Fluid is a low viscosity sili 
cone fluid designed for use in 
It is heat-stable, has excellent 
dielectric properties, remains pourable to below 
100 F, and 


cosity-temperature 


electrical and 
electronic units. 


relatively flat vis 
broad span 
No. 566 


retains a 
slope 


minus 


over a 


silicone rubber 


Silastic RTV 


that vulcanizes at room temperature 


is a do-it-yourself 
It enables 
you to make rubber parts on-the-spot for those 
applications where a heat cure is impractical or 
Silastic RTV retains good 
No. 567 


cannot be tolerated 
physical and dielectric properties 


The application of Dow Corning 991 Varnish 
has been found to provide a most effective means 
of improving surface resistivity of printed circuits 
and electronic equipment that must remain oper- 


No. 568 


able under conditions of high humidity. 
. 


A list of distributors of silicone insulating com 
ponents is included in a recently published selec 
tion guide. This illustrated, six-page reference is 
designed to aid you select the silicone insulating 
that provide 
generators, and dry-type transformers 


components extra capacity to 
motors 
and increase the reliability of such equipment 

No. 569 


In missile application, aircraft, or heavy duty 
industrial equipment, laminates made with Dow 
laminating resins dependable 
light 


weight, strong, and resistant to corrosive atmos 


Corning 


assure 
service at high temperatures. They are 
pheres. They retain excellent dielectric proper- 
under adverse operating conditions 
Silicone glass laminates are available from a 
number of fabricators 
listed in . 


ties even 


and manufacturers 


No. 570 
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‘DEVELOPMENTS 







. for use at temperatures to 800 F are being 
developed at Midwest Research Institute under Air 
Force sponsorship. These are silicone resins, chem- 
ically modified to improve their high-temperature 
strength and dielectric properties. 

According to MRI researchers, laminates made 
with the compositions (technically, they're 
disilyl compounds) and properly fabricated, show 


new 


a bending modulus 25 to 50% greater than commer- 


New belting for mechanical drives 


now being readied for market by Ton-Tex Corp, 
Englewood, NJ., includes types with rayon, nylon 
and heavy-duty cotton duck centers, and nylon-cov- 
ered belts for application where a smooth, low-fric 


Hydrostatic chucking devices . . 


with interesting features are appearing on both 
sides of the Iron Curtain. 

One, from Britain, is a self-contained diaphragm 
type that operates by internal hydrostatic pressure 
As the assembly diagram (left, below) indicates, the 
chuck has two diaphragms, one of which carries the 
chucking ring and jaw pads, so that when the dia 
phragm is pressed outward, the jaws are opened. 
An axial piston A compresses the hydrostatic mass 
in chamber B, bulging an inner diaphragm C which, 
in turn, is pressed against a second diaphragm D 
attached to the split chucking ring E. As the dia- 
phragm is pressed outwards, the ring opens, and 
the grip on workpiece F is loosened. Advantage, 
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Thermally stable laminating resins . 





British chuck (above) features two diaphragms, operates simply by compressing the piston. Other is the Hungarian chuck 
It uses both hydrostatic pressure and centrifugal force, but is so designed that flyweights will re-set themselves. 





TO WATCH 





cial materials; and one type at least shows a flexural 
strength of 18,000 psi after 30 min. at 800 F; while 
a comparable commercial laminate goes to pieces 
completely. 

Progress reports on this research are contained 
in two reports to the Air Force (PB 131190 and 
13175, available from the Office of Technical Ser 
ices, Washington 25,) and a talk delivered by three 
MRI chemists at last month’s ACS meeting 
















and conveyors... 


tion surface is required. According to Ton-Tex 
all have been thoroughly field-tested and are now 
ready for commercial application. They'll be offered 
in standard types and sizes 









the designer says, is that a high clamping load car 
be applied with a system actuated by a very small 
stroke. Integral Ltd., Wolverhampton, makes it 

The other new chuck diagrammed below, de 
in Hungary, also uses a hydrostatic material, but 
the prime actuator is centrifugal force. As the chuck 
turns, the weights A are flung outwards, turning the 
double-armed levers B which push the radial piston 
C inwards, This compresses the hydrostatic mate 
rial D, moving the axial pistons E and actuating 
the axial sleeve F. This, in turn, pushes the conical 
clamping sleeve G backwards, gripping the work 
piece. Springs return the flyweights to their original 
position when the machine stops 






ened 
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Non-petroleum lubricants can be given... 


a high degree of resistance to oxidation and radia- stand at least 101. Most conventional products 
tion damage through use of sulfur and selenium solidify at 5 x 10° or 10°r. They caution, though, that 
inhibitors, say engineers from California Research this combination may not be best for every type of 
Corp and General Electric. service. “Materials effective as oxidation inhibitors 

They find oils made from alkyl aromatic com- in the absence of radiation are not necessarily effec- 
pounds and protected by selenide inhibitors with- tive in its presence,” they note 


Injection casting ... 


is called “an important technological break- tubes, closed at the top, are suspended above the 
through” that may offer a new way to produce parts molten fuel (uranium metal) in a vacuum chamber 
in hard-to-handle metals. When the melt reaches desired temperature, open 
As described by Argonne National Laboratory, the ends of the tubes are submerged in the melt and the 
method uses special heat-resistant glass as the cast- furnace is simultaneously pressurized with argon gas, 
ing mold and combines vacuum and pressurized gas forcing the metal into the tubes. It solidifies almost 
systems. immediately; the tubes are then removed and the 
To produce reactor fuel “pins,” for instance, glass glass broken to free the castings 


Far-reaching changes in brake design .. . 


. are being advocated by users of mobile equip- Ultimate development in the foundation brake 
ment. While admitting that poor maintenance is they say would be the opposing-shoe type. This 
responsible for many failures (PE—July 21, p 21) could work on a disk, as does the spot brake, or on a 
they note that brake design has remained essentially drum. They prefer the disk brake idea, from a pro 
unchanged for some 25 years while average loads duction standpoint at least, because it is simpler—n« 
and speeds have skyrocketed. For instance, Consolli- contour is necessary on the shoes. In the drum type 
dated Freightways engineers say “brakes and brake grinding the lining to fit the given diameter might 
systems, as we know them today, are on the ragged pose production problems and would certainly in 
edge of being inadequate. . . . The internally expand- crease costs. 
ing brake is so designed that it is trying to rupture They would also like mounting the brake on the 
the brake drum from the very first minute it is put outside of the wheel. This, they say, seems best from 
into service.” the standpoint of maintenance and cooling, and 

What to do? Either develop a new brake or find would be adaptable to nondriven axles. It would 
some way to reduce the load of the present one. The call for complete redesign of hub and wheel as- 
first alternative is obviously better; and Consolidated semblies, but a spoke-type wheel could be used— 
engineers offer these specific suggestions: perhaps in its present form 


New monitoring system .. . 


. . for controlling dangerous gases combines elec- trol), for instance, the SO,-containing gas is passed 
tronics, chemistry, and radiation. Being developed over a bed of chlorine trioxide which has been for 
under AEC sponsorship, the system uses a radio- mulated with radioactive chlorine. Chlorine trioxide 
isotope-exchange technique, based on known chemi- is a solid material which is converted to chlorine 
cal reactions, to control a non-radioactive gas. Here’s dioxide, a gas, by reaction with SO,. The effluent gas, 
how it works: then, contains radioactive chlorine atoms in direct 

The gas being monitored is allowed to pass over proportion to the amount of SO, that was present 
a bed of a radioactive chemical with which it will and is a reliable indication of the SO, level in the 
react with known efficiency. Then, effluent gas from original gas. 
this reaction is simply checked with a radiation de- AEC Commissioner W. F. Libby predicts that, in 
tector to find out how much material has been con- addition to its application to sulfur dioxide and to 
verted, and therefore how much of the original gas dangerous phosphorus and arsenic compounds, the 
was present. system may also prove useful as a tool for chemical 

To monitor sulfur dioxide (for air-pollution con- process control. —ARG 
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Stepless Control Seen as Important 
Future Motor Development 


Scuenectapy, N. Y.—‘“Contactors in 
electric motor controls are becoming 
more and more archaic and we must 
make future controls without them,” 
is the opinion of Philip L. Alger, 
consulting engineer of the Medium 
\-C Motor & Generator Dept of Gen 
eral Electric Co. A recognized author 
ity in the field of rotating machinery, 
Mr. Alger, in assessing future develop 
ments in this 
interview with 
NEERING, als 
iir bearing will find only limited use 


in motors, and 


held in an exclusive 
PRODUCT ENGI 


) said that the gas or 


that overload margins 
will be reduced if higher temperatures 
ire used to increase the horsepower 
rating of the motor. Some of his 
other comments: 
© What role will insulation play in 
future motor developments? 
“Silicone rubber is the most prom 
ising material to 


insulating come 


along. It has good elastic properties, 
is good at high temperatures and 
With its ability to 
assume various stiffnesses and shapes, 


it will become 


igainst corona 


very useful when we 


learn more about working with it. It 
will make possible motors with higher 
operating temperatures if we want 
them. 

“But these higher 


not a virtue. A hot motor causes more 


temperature § are 


copper losses, expansion and contrac- 


tion and bearing problems. Further- 
more, we're not going to move into 


this high-temperature bracket fast; 


tA am 


we’re going in that direction gradu 
ally.” 
e Will there be special insulations? 
“We cannot afford to spend much 
more for special high temperature in 
sulation. If such a material is going 
to come in, it will be because it is 
feasible at a cost comparable to pres 
ent insulation costs. By the same 
token, we cannot expect to have any 
universally standardized insulation be 
cause there is no one material avail 
able that is good for all problems 
salt, heat, acid, dust, etc—at a low 
cost. 
only standard 
ized insulation materials. Such stand 
ards are only possible to a degree. For 
no matter what you might do in that 
direction, the competitots will offer 
something different to try to get the 
advantage. Many customers will be 
appealed to by that approach, so you 
will have to change your design also 
“At the present time we are espe 
cially interested in getting motors that 
are sealed against carbon dust and 
water, and that have the ability to 
take and go into hot 
places. Another problem of present 


“Motors won't use 


emergencies 


interest is how to completely avoid 
corona, or make it harmless.” 

e Will overload capacities be in- 
creased? 

“If a motor is rated at 50 hp, that 
means in American parlance that the 
motor is capable of carrying 60 hp 
for a long time and 75 hp momen- 
tarily, plus a maximum torque guaran 
tee of 200% or more of rated torque. 
The German motor standards specify 
a maximum torque of 160% of rated 
torque. Such a motor would lie down 
and die on US overloads, because it 
American practice 
is to have overload possibility designed 
into the motor, and enough margin 
of extra torque to take care of low 


would get too hot 


voltage, misapplication, or what have 
you 
“Indications are that we won't jump 
the European 
Rather, we 
together and accept somewhat lower 


over to scheme of 


things. will come closer 
overload margins, because we are more 
and more economically minded. The 
increased demand for class B motors 
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is evidence of this. Since it is possible 
to make class B motors with Alkanex 
or enamel wire in almost the same 
dimensions as a class A motor 
just a slight increase in cost, we can 
expect more of a trend to class B 
motors. In deciding the standards for 
the new class B insulated motor: 
NEMA has retained so far the usual 
15% overload margins, but the tend 
ency will be to I 


with 


reduce this if stil 
higher temperatures are adopted. Un 
less we agree to cut down permissib] 
overloads, it will be 
continue to have motors that run co 
it full load just to 


increased temperature for overload op 


necessary ft 


allow room for 


eration.” 


e Will motors get smaller? 

“A little, and thinner insulations 
of course, can be expected to help 
reduce the size. The problem is in 
making a balanced design. There must 
be enough space for air—with high 
enough velocity for a good job of 
cooling, and enough stiffness to keep 
noise and vibration down. We have 
made good progress in making the 
We are now 
able to get more air through less space 
by using the space more efficient 
One thing industry is looking for in 


motor more compact 


larger motors is one that doesn’t sound 
like a siren when the cooling air com« 
N aN 


icousti 


out of the cooling ducts with 
a better understanding of 
we can increase the ve 
air through ducts with les 
e What are some of the bearing de- 
velopments? 
“We are 
much as possible on ball bearings 
The ball bearings take thrust nicely 
but they limit of 
speed and size that, 


trying to standardize a 


have a_ natural 

Beyond 

bearings are necessary 
“The 


velopment is the water 


sleeve 


most significant bearing de 
bearing. On 
this bearing, we 
load 


ago The 


Can now Calry 


times the that we 
long 
only 4 mil thick 

In a high pressure bearing 
natural choice becaus« 


However 


we can do very well 


film with 

shaping the 
control of the fi 
that it cover 


right materials, by 
ing, and by 
the liquid so 
orrectly 


“Liquid bearings ha 
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greater load capacity than ball bear- 
ings. With the right liquid you can 
carry any load that you desire. The 
thickness of the film depends upon 
the viscosity and the speed of the 
oil. We are learning now how to 
make thinner films and consequently 
smaller and more efficient bearings, 
but the whole program will be a slow 
evolution. 

“Gas is the next stage, but it will 
require a very high gas velocity to 
get a thick enough film in order to 
carry a significant load. Actually, the 
air bearing is just an interesting ex- 
tension of the line. It never will be 
anything basic for wider use because 
it has too thin a film and is too deli- 
cate to make it practical for ordinary 
use. I expect that the gas or air 
bearing will be limited to a special 
use like gas turbine driven generators 
to power aircraft auxiliaries. 

“Tungsten carbide is attractive 
for bearings. On a shaft with a given 
load, it will deflect about half as 


much as steel. While materials with 
a high elastic limit such as this are 
good for both sleeve and ball bear- 
ings, they are expensive, hard to 
machine, and generally haven’t found 
enough advantage to warrant the ef 


fort to make them go. The material 
can be used, but only for special =p 
plications. As for plastics, they are not 
a vital part of our story. 

e What new trends in controls can 
be expected? 

“Contactors are becoming more 
ind more archaic and we must make 
future controls without them. We're 
giving a lot of study to applying con 
tactorless controls to wound-rotor 
motors in such a way as to permit 
the motor to be used over a wide 
range of speed and torque for al- 
most purpose. The demand is 
don’t want 
stepped control, contactor noise, or 
maintenance 


any 


erowing: motor. users 


“A new stepless ac crane control 
announced by General Electric just 
last week is an example of this type 
of product. Reversing is possible by 
either static control equipment or 
with contactors. Stepless speed regu- 
lation is provided without the use of 
a mechanical or electrical load brake. 
Creeping loads are possible in both 
directions, to bring the load to a 
standstill without setting the holding 
brake or removing motor power. 

“Another problem is in a steel mill 


38 


where wire brushes are used to clean 
steel strip. To keep the steel bristles 
from wearing to a taper on one side, 
the motor must be reversed every 
two minutes indefinitely. Formerly, 
seven control steps were required to 
get the motor up to full speed in 
both directions. The contactors would 
last a few weeks. Now, we are recom 
mending stepless operation. 
e Are direct-current motors 
back into favor? 

“The new silicon rectifiers will lead 
to many vital changes affecting the 
use of dc motors. This motor is be 
coming more versatile and 
widely used. For example, there is a 
growing use in industry of dc motors 
operated from rectified ac with either 
voltage or field control, or both. But 
the commutator, brushes, and main- 
tenance problems are still a disadvan- 
tage. Cost is still high because of these 
things.” 

e What education is needed in the 
power field? 

“There are very few power students 
in any of our engineering schools 
nowadays, partly because the art of 
teaching power subjects got behind 
and ‘frozen in.’ Also, the war came 
along and demanded new things 
radar, atomic energy, missiles, air 
craft, electronics—and all the young 
people are going into these fields 
People in the power field are now 
looked upon as old-fashioned dodoes. 
The professors couldn’t keep up with 


coming 


more 


the state of the art and the students 
lost interest. We ought to teach 
electric machinery merely as an ex 
ample of an energy conversion 
process. Then, the borderline in 
automation between electronics and 
physics will be gone and we will end 
up teaching engineering as a whole, 
with power as an example. 

“When I retire from General Elec 
tric the end of this year, I will become 
a Professor at Rensselaer Polytechnic 
Institute. My efforts will be directed 
towards showing students the still 
adventurous nature of power en- 
gineering.” 


Plan Science Meeting 
in Washington 


WasHiIncton—An International Con 
ference on Scientific Information will 
be held in Washington on Nov. 16-21. 
It will be sponsored by the National 
Academy of Sciences; the National 
Research Council; the National Sci 
Foundation and the 
Documental Institute. 
Panels of scientists will discuss such 
items as: requirements of scientists for 
scientific literature and reference serv 
ices; function and effectiveness of ab 
stracting and indexing services for 
and retrieval of scientific in 
formation; new techniques for han- 
dling scientific information, etc 


ence American 


storage 
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Trim 88-lb plastic body .. . 


for a two-seater sports car is being molded by Vibrinplasticarr of Rome, Italy. 


Luigi 


Crispoliti, company owner, predicts that the present body weight, which includes seats 
and fittings, may be shaved to 23 Ib by a new and undisclosed production process. 
Basic material for the car’s body is Vibrin plastic, a polyester resin produced by both 
Edison and Montecatini of Italy. Crispoliti forms the light-weight shells in a one-piece 
lamination. The car is fitted with a 750-cc competition Siata engine. Reports are that 
the car has stirred sufficient interest in Italy for Fiat to order the plastic shell for that 


company’s 500-special sports model. 
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W asHincton—Spurred by financial 
support through the Saline 
Water Act of 1952, several promising 


given 


processes have reached pilot stage. 
And though no major breakthrough’s 
have been scored yet, many technical 
problems are being solved 

Promising conversion concepts are 
based on distillation, membranes, and 
(PE—Oct. 7, °57, Pp 23 
Here is the technical status of current 
projects as viewed by W. S. Gillam 
and J. J. Strobel of the Office of Saline 
Water, Dept of Interior. 

\ pilot version of the Hickman Still 
has been installed at the International 
Nickel Co’s test station, Wrightsville, 
NC ll 


and 


freezing 


mechanical 
the still, 
J 
rrosion problems in 
ictual operation. Lab models of the 
still have shown heat transfer coefh 
cients of 3100 btu/ft?/deg F/hr. The 


Wrightsville test will tell whether or 


Tests wi 
fruncti 


’ 
and ¢€ 


measure 
process ming of 


and scaling 


not these coefficients can be equalled 
t possibly surpassed on a pilot scale 

W. L. Badger & Associates betting 
that a long-tube vertical evaporator is 
potentially the most economical of 
the commercially avail evapora- 
tors, have set up a seven-tube test unit 
it the International N ckel Co test 
at Wrightsville Beach, NC 


Ch unit is testing tubes made of 


ible 


en materials—n teel 1umM, 
minum b uluminum brass 
im ilt net l | neta 
1 4 Dp \ A ether 
| } De if led 
th tl t | 
technia f 1 ¢ on 
i 
i to 
trol h I ] itration, 
the } t YT tating 
le-forming t | t 1s¢ 
Ory predicts that ile-forming salts 
vil precipitate n their own kind 
rather than on a foreign surface. ‘Test 
evaporators are ful re so that data 
will be applicable to plant des 
OSMOSIS HAS SEVERAL VARIATIONS 
Cot ft r prom nemb 
( electrodi h hed the 
tage where a few I l init 
ire available. The tests in te that 
"\ requ | f pumping 1 sub 
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Salt Water Goes Fresh As 
Pilot Plants Test Conversion Theories 





stantial part of total 
About kwh is needed to re 
move 1000 rpm of salt in 1000 gal 
water. Equipment is fabricated in the 
US by 

The 
similar to electrodialysis except that it 


pt wel 


re quire 


ment 


lonics, Inc 


OsmMLONnIc pI cess 18 Hew and 


; ] ] 
requires n uutside electric power oO! 


electrodes. A large prototype is about 
will 


whether demineralization proceeds as 


complete [ests on it show 


fast as design equations predict and 
whether the rate is fast enough to be 
f practical interest 

In TeVCTSE 


osmosis, 10n-resisting 






memb NCS! ecu ) CUA gee I ( 
ect up to 99% of ions in solution but 


] 


: 
allow relatively 


Membranes 


pure water fo 
pu ité pa 


now a iDic do no 


sufhciently high flow rates or 


rabilit r | tica ipplicat 
Study of th nechanism of ion 
sisting membra it the Universit 
f Flori " pl ( mp ( 
hims 


CARRIER SETS FREEZING PACE 


all ( pi leveloping « | 
nt for freezing and evaporating 
ilt water to get fresh. Prelimina 
gns for a pilot plant are underwa 
i the ba f experimental work that 
ercame two obstacles: design of 
equipment for removing brine fi 
crystals with a minimum loss of 
f h wat ind d v1 | rree7 





US Nears Clear 


Definition of Technician 


WasHincton—The__ difference _ be- 
technician and vocational 
training student is defined by the 
newly-enacted National Defense Edu 
cation Act of 1958, says the National 
Society of Professional Engineers. 
he law provides an additional $15 
million annually to expand present vo 
cational education assistance programs, 
operated heretofore through 
However, the law states that 
the additional money is restricted to 
“training of individuals to fit 
them for employment as high skilled 
technicians in recognized occupations 


tween a 


state 
agencies 


use for 


knowledge as 


cational school stu 


requiring scientific con 


+} 


trasted with \v 
dents.” 

Dept. of Labor now defines a tech 
nician, engineering sciences, as one 
performing specific functions whi h 


are specialized cientific « 


utilizing the 


parts iT 


engineering activities 


: 


underlying scientific, engineering 
and/or mathematical principles related 
to the specialized field of work, and 


applying established techniques and 


methods toward solution of practi 
problems encountered in the field of 
pecialization 

Specific functions, though they 

ry, al mfined to (1) research, dk 
sign, development or construction of 
products or structures, (2) expl 


tion, measurement, analysis o1 


itions of basic scientific con 


ind (3) control of production fa 
ties and manpower 

In order to adequately perform 
these functoins, the individual would 
need at least 2 years training in a tech 
nical 


b t 


institute, or equivalent on-the 


raining, Dept. of Labor say 





Dodge Royal Lancer 
will feature a variety of driver conveni 
ences controls for heater 


and 


mirror 


pushbutton 


air-conditioner; electronic rear-view 
to automatically cut 
high 


flattened at top for wider road vision; and 


glare from 


overtaking cars; a steering-wheel 


swingout swivel seats. Engine for the 
Royal Lancer rates 295 hp at 4600 rpm 
and has displacement of 36] cu in. with 
10.1:1 
Coronet series, Dodge is providing a Red 
Ran 


compression ratio. For its economy 


V-8 engine designed for fuel economy 
This engine has 326 cu in displacement and 
9.2:1 compression ratio Economy features 


Red Ram engine 


ry, include an axle 


in the company 
with a 2.93 rat 


three 


sources 


for reduced engine speed and a 


t gasc line use 


stage automatic choke to ci 


curing warm-up 





































































Rapid set-up 


is combined with automatic operation in much French tool design. The Codimatic lathe, 


a typical example, is programmed in a few minutes by plugging pegs into control unit. 
Pegs set up circuits that control electrically operated hydraulic actuators of a six- 
position turret, two independent carriages and the elecromagnetic clutch in the spindle 
gearbox. Programming is simplified by grid layout of begboard. Vertical lines represent 
end of in-and-out strokes for each element, and horizontal lines repersent ‘‘start’’ stroke 


for each element. Cycles are set up by putting pegs in appropriate intersections. Spindle 
speeds are set on dials. Pegs at bottom of vertical lines determine spindle speed changes. 
Pegs also govern feed combinations. Approach and feed length is set on lathe by ad- 
justing switch stops. Once cycle is set up, operator only puts work in chuck and removes 


finished piece. 


Display Automatic Tools 
at Paris Trade Show 


Paris—Exhibits ranging from hand 
tools to Renault’s 70-ton line of trans- 
fer machines highlighted the Me- 
held in the still unfin- 
ished exposition palace on the out 
skirts of Paris. Exhibits showed that 


inelec show 


Automatic transfer machine. . . 

by Renault was a hit of the show. De- 
signed to machine cylinder-head castings 
for diesel engines, the line is made up of 
20 work stations and 10 control stations 
that perform about 300 machining opera- 
tions. Work carriers are 
matically to loading stations. Capacity of 
the machine is 30 cylinder heads an hour, 
and, the machine can handle either three 


returned auto- 


or two-cylinder heads. Changeover is made 
by removing 25 of the 250 tools in the 
19 others. 
Three two-position spindles must be rein- 


transfer machine and adding 


dexed, and adapters are added to the car- 
riers. Berliet, a French truck manufacturer, 
gets the machine at a price Renault says 


is below comparable US equipment. 


ceramic tools are gaining favor amiong 
manufacturers, particularly in the auto 
industry. A manufacturer of alu- 
minum oxide ceramic tool bits re- 
ports sales of 7000 per month. The 
Sculforth “Supercap” lathe was in op 
eration with ceramic bits during the 
show, making finished cuts on cast 
iron at better than 2000 ft per min. 
The lathe has a 40-in. swing, 50-hp 
motor with a top spindle speed of 
1600 rpm and is made by Sculfort- 
Fockedy, Vautier & Co. 


Templet contour attachment. . . 
shown here on a Gambin miller, can be 
adapted to other makes of milling ma- 
chines as well. Used to produce turbine 
blades, the assembly has cut machining 
time from 20 to 4 min per blade. 


Bits 
and 


Pieces 


New procurement policy of the 
Air Force, due out any day now, will 
reportedly force the big prime con 
tractors to pass more work on to the« 
subcontractors. In the shift to mis 
sile production, prime contractors 
have been doing more and more 
subcontract work themselves. Air 
Force, however, wants more of the 
work spread around. The idea is to 
keep a nucleus of plant capacity and 
skills in being, particularly wherc 
prime contractors use government fa 
cilities. 


Minute quantities of acetylene .. . in 
air—important for studies of anti 
pollution control—can be detected 
ind measured by a fast, accurate 
colorimetric method developed by 
National Bureau of Standards. Quan- 
tities 10 parts per billion are absorbed 
onto the silica gel surface which is 
treated with ammoniacal cuprous chlo- 
ride to determine amount of gas 


absorbed. This produces color change 
indicative of original acetylene con- 
centration present in the air 


Generators rated at 800,000 kva . 

by 1970 are predicted by the AIEI 
ind the ASME who report that many 
of the developments to make such 
generators possible are well along in 
the development stage, and others 
have been planned 

An auto exhaust law . . . within Los 
Angeles County is being planned by 
the local Air Pollution Control Dis 
trict in anticipation of 
vice to combat auto 
APCD has set up a 


mittee to 


a control de 
exhaust. The 
project com 
investigate problems of 


installation, inspection and enforce 


ment preparatory to the engineering 


breakthrough 


US’ largest solar furnace . . 


try 


- expected 
produce temperatures up to 500 
I’ and capable of intensifying ordinar: 
sunshine into temperatures approach 
nuclear 
blast, was put into operation recenth 
at Quartermaster Research and En 
Natick, Mass 


ing those generated by a 


rineering Command, 
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Chevrolet's Impala sport sedan. . . 


for 1959 has added a second universal joint in the steering column 


lt is of the yoke 


and trunnion type, with the trunnion a molded assembly of fabric laminations impreg- 
nated with rubber. Highway vibration is absorbed by the trunnion, and handling of 
the car is improved with an increase in the steering ratio to 28 to 1. The conventional 
coil spring suspension at the rear has been refined by replacing the integrated 1958 


upper control arms with two special members. 


One is a curved over-riding member, 


pivot-anchored at the ends to the frame and banjo housing of the axle, and a lateral 
control bar connects the right side of the axle housing to the left side of the frame 
This allows the unsprung mass to oscillate with a minium of lateral reaction to the frame 
Brake lining area has been increased by 27%, and front brake shoes are 34 in. wider 


and the rear shoes are 14 in wider. 


V-8 horsepower ranges from 185 to 315. 





COMING EVENTS 


OCTOBER 


13-15 American Institute of Elec 
trical Engineers, 10th Annual Machine 
Tool Conference, Statler Hilton Hotel, 


Hartford, Conn 


14-16 Society of Me 
chanical Engineers and American Society 
of Lubrication Engineers, Lubrication Con 
ference, Hotel Statler, Los Angeles 


American 


16-17 The Magnesium Association, 
Annual Convention, Fort Shelby Hotel, 
Detroit, Mich 


18-21 American Society of Indus 
trial Designers, 14th Annual Design Con- 
ference & Meeting, Bedford Springs, Pa 


20-21 . Institute of Radio Engineers, 
4th National Aero-Com Symposium, Ho 
tel Utica, Utica, N. Y 


20-24 . National Association of Cor 
rosion Engineers, Annual Conference and 


Exhibition, South Central Region 
velt Hotel, New Orleans 


Roose 


20-24 . Society of Automotive Engi 
neers, National Transportation and Diesel 
Engine Meetings, Lord Baltimore Hotel 
Baltimore, Md 


22-24 
Inc., 5th 
Sir Francis 
Calif 


American Va m Society 
National Va 
Drake Hotel, San 


Sym posiun 


} 


Francis 


23-25 National Society of Profes 
sional Engineers, St. Francis Hotel, San 
Francisco, Calif 


26-29 American Gear Manufact 
ers Association, Semi-annual Meeting 
Edgewater Beach Hotel, Chicago, III 


27-30 American Institute of Min 
ing, Metallurgical and Petroleum Engi 
neers, Annual Fall Meeting, Center Hotel 
Cleveland, Ohio 
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Improved Atmospheric 
Equipment Needed For 
Manned Space Flight 


Dattas—Equipment to keep an arti 


ficial atmosphere travelling along with 
man as he soars off into space flight 
is expected to result from current 
experiments, says a noted survival 


The 


designing the special “ait 


specialist deciding factors in 
condition 
ing” will be weight, space and power 
conservation 

Dr. Webb is Chief of the Environ 
ment Section, Aero Medical Labora 
tory, WADC Wright-Patterson AFB 
His report was given during a panel 
discussion, “Man in Space,” at the 
recerit Air Force Association Conver 
tion here 

Creating the 


needed for space flight, he explained, 


portable atmospher« 


differs from our experience with bal 
loon gondolas 


and experimental 


and sub 


Although main function of 


hambers in laboratories 
marines. 
the space-flight artificial atmosphere 
is respiratory, the minimal gas pres 
sure must also be maintained around 
the man, as well as a specified amount 
of nitrogen. Other requirements are 
no less critical 

rhe special atmosphere, Dr. Webb 
pointed out, must remove heat and 
water vapor constantly 
the man, or the imbalance 
that develops may bring death. Then 
the atmosphere must go on through 
reconditioning equipment Also 
odors and various other waste prod 


produced from 
thermal 


ucts from man must be removed 

Abnormal external conditions in 
clude low-gravity condition—which 
calls for kinds of circulating 
blowers and heat exchangers—and for 


special design of liquefied-gas con 


new 


verters, if they are used 
A big problem is balancing heat 
generated within the isolated atmo 


phere—preventing too much 


from solar 


of heat to the \ 
+} 


gain 


id of space. However, 
space will be useful too 
it will receive 


1e vacuum of 
vastes and “purge 
spent chemicals used for conditioning 
the artificial atmosphere 

\ simple and compact apparatus for 
upplying a man in a sealed pressure 
sealed cabin, for 12 


suit, or small 
1ours has already been designed. It 


} 


weighs about 50 Ib and measures 2 ft 


41 





by 2 ft by 8 in. It supplies oxygen 
and pressure, removes carbon dioxide, 
carries off the man’s heat and water 
vapor, and provides enough cooling to 
keep him in good condition when 
external heat is high. Two other sys 
tems—born of the 12-hr system 
have been also designed to support a 
man for 48 hr. 

For a longer mission, 
months and years, a completely self- 


involving 


sufficient, closed ecological (environ 
mental relationships of human organ 
isms) system is needed—probably 
some derivative of today’s research in 
algae, Dr. Webb said. 

Design must consider a variety of 
methods, Dr. Webb said. “Our pres 
ent systems get heavier 
the stored and 
water, and the non-renewing chemical 
ibsorbers used for 
dioxide In a 
for 10 or 


b 


with time 


bec 1use of oxygen 
removing carbon 
system designed 
20 man-days, water must 
e conserved and recycled, and a way 
found to dump carbon dioxide into 
space. Flights involving more man- 
days will need to conserve oxygen by 
recycling at least some carbon dioxide 
back into oxygen.” 

The limited techniques available 
for studying an isolated animal, plus 
the severe weight restrictions, pose 
serious design problems to the instru 
mentation engineer, reported Capt. 
C. H. Kratochvil, School of Aviation 
Medicine, at the Randolph Air Force 
Base 

“Two types of measurements can 
and need to be made—environmental 
data and physiological data,” he said. 
This information must cover: cabin 
temperature, total pressure, oxygen and 
CO, partial pressures and the accelera- 
tion profile, heart rate, blood pressure, 
respiratory minute volume, electro- 
cardiogram, oxygen uptake and CO, 
output. Relative humidity is desirable 
but not mandatory. 

The mass and complexity of pres- 
ent devices precludes their use in the 
first space-flight vehicles. Capt. Kra 
tochvil said that a lightweight oxygen 
ensor operating on _ polarographic 
principles has operated successfully for 
ovel 
} 


It is believed this can 
the CO, 
demand 
regulator has been modified to pro 
the the 
capsule drops with oxygen consump 
modification of the 
hot wire thermocouple, a resistance 
free flowmeter measures the respira 
tory minute volume. 


15 days. 
ec modified to 
partial 


measure 
pressure \ small 


vide oxygen as pressure in 


tion. Using a 
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READER TO EDITOR 


Pantograph Principle 
To the Editor 

My attention was drawn to the article 
Sept 15, p 99) illustrating “13 Handy 
Lever Mechanisms.” This is an interest 
ing review but I am calling your attention 
specifically to illustration No. 9 showing 
a pantograph rinciple. Unless I am en 
tirely mistaken, in a precision reduction 
of a contour by this means, the three 
points, fulcrum, tracer point and scribing 
point, should lie in an exact straight line 
Otherwise a distortion of the original con 
tour will result —Matcoim K. Parknurst 

New York 51, NY 

¢ But for the application mentioned, ex 
tremely accurate positioning or control on 
assembly, it is okay as illustrated —Fd 


Torsion Bars Abroad 
l'o the Editor 

I offer you the following comments on 
Mr. R. S. Elliott’s letter concerning 
British cars, “Torsion Springs Not New” 
(Sept 1, p 26). 

Suspension and transmission systems 
have remained entirely conventional and 
there have been no major changes since 
1950. The Hotchkiss drive is standard and 
torsion-bar springing, which was introduced 
largely with the Morris Minor in 1948 
and used on many British Motor Corp 
models, has not subsequently been adopted 
elsewhere 

The large sports car made by the Bristol 
Aeroplane Co, with hand-beaten panels 
is used largely to adorn sales pictures of 
the company’s Britannia airliner and costs 
about as much. Torsion bar springs are 
used on racing cars such as the Aston 
Martin. They were used on Daimlers, 
Jaguar and Armstrong Siddeley Saphire 
cars but have now been dropped again on 
most models. All are in the upper-price 
bracket and together represent a trifling 
percentage of the total British car produc 
tion. Vauxhall stopped using them in 
1950. There are no others. No applica- 
tion represents a design change either. 

—Jonn TUNSTALL 
London Editor 
Product Engineering 


2-piston Cylinder 
To the Editor: 

Under the heading, “Why Don’t They 
Research and Develop?” (Sept 8, p 50 
Mr. G. Halevi suggests a 2-piston cylinder 
offering independent, controlled motion 
from each of two piston rods. In July 
1956 I designed and developed a marine 
engine reversing control. The 
was installed on some of the new Sydney 
Australia harbor 

My design consists of a 
vlinder operated at 80 to 
The right-hand 
resents the pivoting point of the cylinder: 
The left-hand piston rod is coupled to a 
rack which runs parallel to the 1 
and in turn engages a pinion. The pinion 
is keyed to the end of the cam-reversing 
shaft of the marine diesel engine and re 
places the hand wheel. The cylinder con 
sists of two end caps and one center block. 


equipment 


ferries 
louble iI 
100-psi air 


} 


pressure piston rod rep 


} 
vin 


The cylinder is held together by four tie 
rods of which one is used as a guide bar 
through the cylinder guide block. The 
center block has two air connections—one 
for the right hand and one for the left 
hand halves of the cylinder. 

The idea is to control the ferry from 
the bridge by means of a 4-way air valve 
operated through a lever similar to the 
existing “Forward”, “Stop” and “Re 
verse” lever, without additional manpower 
it the engine. 

~ —Micnaet Diirrov BSME 
The Stearns Roger Mfg. Co 
Denver, Col 


Brainstorming 
To the Editor 
As one of the points in your editorial 
The Elusive Idea” (May 5, p 19), you 
nentioned a study made at Yale Univer 
sity on brainstorming. What is the name 
and e of the report, or paper in 
wi was published? 
—W. R. KeELiey 
General Electric Ci 
Johnson City, NY 
e For Mr. Kelley and other readers in 
terested in this study, contact: Mr. Steve 
Kerzerian, Director, Yale University News 
Bureau, New Haven, Conn. Ask for 
lease No #253.—Ed 


sour 


} 
} this 


Requirements Restated 
To the Editor: 

In your article on universal couplings 
Aug 18, p 80) it is stated, “The forks 
must be assembled so that they will 
always be in the same plane.” This is not 
the general case, but a special although 
common The general requirements 
may be stated: With the planes of the 
crosspieces perpendicular to the interme- 
diate shaft, the input and output angles 
must be equal —Byron M. Rosinson 
Sutton Engineering Co 
Belletonte, Penna. 


case 


Automatic Brake Actuator 


To the Editor: 

In one of your recent issues (Aug 11, 
p 50) there is a suggestion by Mr. B. E. 
Williams that someone should produce 
“an automatic brake actuator to be placed 
at the rear of large trucks and semitrailers 
The brakes would be automatically ap 
plied at the contact of actuator and load 
» dock.” 


t \ 


ear our engineers developed a sys 


sely this purpose, which w 


| 


~ 
rome cnameen a 
© 


‘ 4 
at 
a2 


os 


ire now 
Sketcl 


in the process of investigating 
shows how this system functions 
‘—F. A. Ryper 

Manager 

Commercial Products, South Wind Div 
Stewart Warner Corp 
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Alcoa puts the metal where you want it 


Before you read on, blink your eyes. In the surprisingly low, toc. A good rule to remember 

time it took to do that, this man has produced is that virtually any closed end or tubular % 

in entire automotive grease gun body—com- design should be considered as an Alcoa . 4 

plete with external ribs; solid end; smooth, Impact : ALCOA 

seamless interior: and go-to-market external In impacts, as well as forging ALUMINUM 

finish extrusions and screw machine part 
Sound too easy? No! We can make round, puts the metal where you want 

oval, square and irregular parts the same Alcoa can mean fewer reject 

way. Finished parts—with the strength of design solutions less waste 

forgings—with tolerances down to plus or or a product that sells faster 

minus 0.005 with a smooth, corrosion-re- write for Alcoa Up-to-Daters, a f 

sistant finish of about 125 microinches. A tipson Alcoa Engineered Product 

A THEATRE 


clear case of putting the metal where you Company of Ameri 1999 Ale 


want it. The cost of tooling for impacts Pittsburgh 19, Pennsylvania 





BUILT-IN ASSURANCE 


To Help Make Your Plans 
Work As Specified... 


F-M WESTCO PERIPHERAL PUMPS 


boiler feed 


; . condensate return 
F-M BUILTOGETHER CENTRIFUGAL PUMPS es hot and cold liquids 


chemicals 
is 7 refrigerants, etc. 
hot and cold liquids 
liquid circulation v 
ad . . li id j . 
on a ie Up to 200 gpm., pressures to 900 ft. High pres- 
boiler feed : : 
sure at normal operating speeds. Handle widely 
cooling towers, etc. : : . , . 
varying heads with little change in capacity. 
Sizes 114” through 214". 
Up to 900 gpm., pressures to 525 ft. Close- 
coupled pump and motor units mount horizon- 
tal, vertical or angular. Sizes *4” through 5”. 





-laid plans c 


: an go 
PMent faijlc 
F-M NON-CLOG PUMPS tati fails to 


plant waste 

slurries 

paper stock 

fruit 

fish 

vegetables, etc. ia an Rely Upon 

s Ym = aranteed ... with = 

, a : under m assure maxim, uilt-in 

Up to 30,000 gpm., pressures to 175 ft. Sizes 2 um efficiency 


2 ‘is “vere use. Ry 
: ” Unest . oe &ge . 

through 20”. Vertical or horizontal. Bladeless aintain off, d, durable, pre- 

e lclency with mini 

t. 1l- 


Capacity gu 
argin to 


or conventional. 


F-M SPLIT-CASE CENTRIFUGAL PUMPS wae Expert Help 


aM Engineers 
ny of your pur 


When Yoy Wa 
are ready to 
2P problems. 


nt It 


water supply; plant service work w; 
4 


booster; circulating th you on 
air conditioning 
refrigeration 


chemical liquids 
boiler feeds, etc. F-M END-SUCTION PUMPS 


; hot and cold liquids 
Up to 50,000 gpm., pressures to 700 ft. Sizes a 
age @: . circulating liquids 
1!” through 36". Single stage or multistage. low-viscosity liquids 
cooling towers 
condenser circulation, etc. 


formation about Fair- Up to 100,000 gpm., pressures to 250 ft. Sizes 


. your 7 eae ° : 
se ys, call yo 34” through 54”. Horizontal or vertical. 
banks-Morse pum| write : 6 


. or é 
7.M Sa 5 600 d. 
Fairbanks, se & Co 


Michigan Aven O° a UY FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


For full in 
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V-Band Couplings Simplify Design 
of Pressurized Storage Containers 


These fiberglass containers, connected by Marman V-Band Couplings, weigh 50% less than standard containers 


Lightweight storage containers designed for the Navy by 
Harbor Boat Building Company can be sealed tight and 
pressurized, yet opened instantly. Made of fiberglass, the 
container sections are joined and sealed with large diameter 
Marman V-Band Couplings. An over-center toggle latch on 
the coupling permits quick connection and disconnection 
without removing nuts or bolts. 

Simplify your design requirements for sealing containers 
and connecting tubing and piping. Specify Marman V-Band 
Couplings. Available in standard styles or made to your 
choice of size, material and latch assembly. Write today 
for full information. 


Over-center toggle latch on the Marman V-Band Coup 
ling permits quick, easy opening of a seale r 


Industrial Sales Department 
MARMAN DIVISION, Aeroquip Corporation, 
11214 Exposition Bivd., Los Angeles, California 


— » send me full information on M v8 


sAeroquip/Corp ration 


11214 EXPOSITION BLVD LOS ANGELES. CALIFORNIA 
IN CANADA: AEROQUIP (CANADA) LTD.. TORONTO 19. ONTARIO 
Marman Products are Covered by U.S. and Foreign Patents and Other Patents Pending 
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: eaahine rave McGILL canmRo. : 

) bearings cost less to increase 
efficiency of cam follower, guide 
and support roller applications 


Using CAMROL CF and cyr (cam yoke roller) bearings eliminates 
the inconvenience of obtaining and processing component 

parts for built up followers. It costs less to select the 

proper size CAMROL bearing from stock than machine and 
assemble loose bolts, bushings, bearings, and snap rings. 


CAMROL bearings are engineered and precision built to carry 
heavier loads with greater accuracy and alignment. An 

extra heavy outer race with full roller complement on a flanged 
stud (or inner for Cyr) offers high load and shock capacity. 
Smooth, dependable action with low starting friction is 
assured through longer machine life. Available sealed also. 


Improved performance, reduced 
friction and greater accuracy 
as ram guides in huge welder 


The long ram stroke and large diameter 
welding wheel impose severe requirements 
on the CAMROL equipped ram guiding device 
of this resistance seam welder manufactured 
by the TAYLOR-WINFIELD CORPORATION. 
The CAMROLS provide 
greater accuracy with less 
friction than was expe- 
rienced with a round ram 


and bushing type bear- | wh 
ing formerly used. Lubri- \ 
j 


cation is simplified, 
maintenance reduced : i 
and performance is 

excellent. / 
The welder has a throat 


depth of 84” 5 ey , 
vertical stroke of the up- | | CAMROL® bearings 
per ram carrying the 


large diameter welding | | take Severe impact 
loads in hydraulic 


a. snubbing hooks 
Ease of assembly and smooth operation in wpanaie 6 is 


electrolimit continuous gage ” used as hook positioner 


rollers in BYRON JACKSON 


PRATT & WHITNEY CO., INC., manufac- , HYDRAPLEX HOOKS. These 
turers of the ELECTROLIMIT CONTINUOUS @ —_ = heavy-duty (100-150 ton ca- 
GAGE shown here have cut costs through & pacities) hooks are used in 
the elimination of built up followers re- ; oil well drilling work. The 
quiring ball bearings, shafts, spacers and = hook positioner mechanism 
milling slots by using sealed CAMROIL af includes CAMROL cam fol- 
bearings. They are prelubricated and ; lowers that travel on ¢ 
protected. The CAMROL bearings which | hardened cam track when 
travel along a vertical cross slide rail, the load is released to re- 
provide smooth, easy action as the gage J turn the hook to its original 
slides onto strip material running | position. The CAMROL bear- 
through the mill. No bearing replace- ings take severe impact loads 
ment reported in over 10 years. 


engineered electrical products -™~ rs SEND FOR CATALOG No. 52-A 


cS Ay 
| es Lt.  MULTIROL — GUIDEROL — CAMROL 


precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC., BEARING DIV., 201 N. LAFAYETTE ST VALPARAISO, INDIANA 
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a. ' j | or 


7 tons. In metals. it’s the right combination of properties 


that counts. So just specify the properties you need. You 


may find the answers from Anaconda very literesting. 


7 


: } | 
o). 


\ 
, Pa 


HAMILTON WATCH CO., for | world’s first electric wrist ALLIS-CHALMERS — building what 1 
watch, demanded these qualities in metal for a vital 1 7000 largest surface condenser for C 

ounce indexing roller high hardness and tensile strength needed tube 

ease of blankin rachinin nmagnetic properties resistance wit! 
Anaconda Ambra et the need perfectly The lag leaded Muntz 


nified pinh id-size asse yy shown above has a halt-rounc weighing over 7 t 


sapphire jewel. 1 yin | s balance otion. tubes, for 200,000 s 


SQUARE D COMPANY need: 
spring pi ypertie raticue 1 

above ) of their QO cit 

ordinary 

Engineers of é ‘ n Brass Company suggested 
conda Ambronze-47 nd Squat > found it had the 
combination t prope es for the need. And this 
vided superior tor n nd lower terial cost 


Starting with 93 standard allovs, The American Brass ¢ 

pany can make minor variations in composition, fabrication 
and annealing to provide an almost unlimited number of 
combinations of useful properties. When new or unusual 


problems rise, ask for the help of the Technical Dept. in COPPER - BRASS - BRONZE - NICKEL SILVER 
selecting the right metal. For such help or a copy of Pub 


MILL PROD T 
lication B-32, “Anaconda (¢ opper & Copper Alloys,” write ooucTs 


The American Brass ¢ ompany, Waterbury 20, Conn Made by The American Brass Company 
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Weldability —Welding is the only technique 
that we can use to join two pieces of metal so that 
they act as a single piece of metal. 

Not all metals. Steel stands alone as the most 
weldable of all practical metals. Not all steels, but 
most of them can be welded without any sacrifice of 
strength or elastic behavior. More than that, steel 
can usually be welded without special precautions, 
without critical timing procedures, without excessive 
heat input, without elaborate and corrosive fluxes, 
without color change in the base metal, and with 
little danger of cracking. Welding engineers deserve 
most of the credit for the fact that steel can be 
welded so easily. With their help, steel procucers 
have made many important break-throughs. 

Before the 1930’s, carbon and manganese were the 
main strength-producing elements in steel. Designers 
wanted stronger steels so they could build lighter 
structures—and they wanted to weld these steels 
because there is no lighter fastening system. But as 
the carbon content was raised to strengthen the 
steels, the weldability decreased and designers were 


handicapped because they had to fasten “‘light- 
weight” high carbon steels with heavy rivet and 
gusset-plate assemblies. 

In 1933 United States Steel introduced the first 
low carbon, high-strength, low-alloy steel—USS Cor- 
TEN Steel—and later USS Tr1-TEN Steel. Both steels 
achieved 50,000 psi minimum yield strength with 
alloying elements other than carbon, and could be 
welded with normal procedures. The world of alloy 
steels was brightened, too, with the introduction a 
few years ago of USS ““T-1”’ Steel, a constructional 
alloy steel combining tremendous strength (100,000 
psi min. yield strength), toughness and weldability 
without requiring preheating or stress relief. 

No matter what combination of properties you 
desire in a steel, there is a weldable steel that will do 
the job. In fact, there is theoretically one best steel 
for any application, and it can be selected from our 
family of Steels for Design: Carbon, High Strength, 
Alloy and Stainless. If you could use help in finding 
it, check United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Steel «+ National Tube ® 
Tennessee Coal & Iron « United States Steel Supply « United States Stee! Export Company (iss) United States Steel 
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When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


Only ONE-PIECE Overload Relays give 
100% Protection - Only with ONE-PIECE con- 
struction can you know you've installed the 
heater correctly. Only with ONE-PIECE con- 
struction can you know the heater is exactly 
centered, or properly positioned, so that it 
performs according to its rating. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 


Only Square D has ONE-PIECE Construc- 
tion - ONE-PIECE construction eliminates any 
possibility of heater misalignment. Square D 
melting alloy thermal overload relays can be 
installed only one way. They are tamper- 
proof. They are factory-assembled, are in- 
dividually calibrated and tested. Repeated 
tripping will not affect accuracy 


Insist on ' 
Square D melting alloy 
thermal overload relays a 


Write tor Bulletin SM-275 for the 
complete story on Square D starters 
with ONE-PIECE thermal overload 
relays. Address Square D Company, 
4041 N. Richards St., Milwaukee 12, 
Wisconsin. 


es 
eave 


2. 
Shwe P 


1-PIECE CONSTRUCTION 


Heat-responsive Heat-producing individual factory inspection of every Square D 
element (solderpot)pro- element is an integral part melting alloy thermal overload relay means perform- 
vides accurate response to of overload unit. It's perma- ance you can trust. Each unit is calibrated and thoroughly 
overload, yet prevents nui- nently joined to solder pot, tested to make sure it will perform according to its rating. 
sance tripping. can't become misaligned. 


ECaM weavy inoustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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How (iss) Shelby Seamless Tubing 
improves the design 
of this portable drilling rig 


This is the Famimc 1500 HoL_emas 
TER”, an all-purpose drilling unit built 
by the George E. Failing Co. of Enid, 
Oklahoma. Truck-mounted, the rig 
will handle drill pipe and casing loads 
up to 25,000 Ibs. It is rated to drill to 


1,500 feet with 24-inch drill pipe 

Shelby* Seamless alloy steel tubing 
was used extensively in the 42-foot 
mast. It was chosen as the design ma 
terial because it offers the ultimate in 
strength and rigidity in proportion to 
its size and weight. It is uniform 
throughout, dimensionally accurate, 
and possesses superior welding and 
machining properties. Furthermore, 
the symmetrical tubing improves the 
general appearance of the rig. For the 
four vertical legs, which bear the brunt 
of the weight, Shelby Seamless was 
used as follows: 


162 ft. of 2%" OD x a2" wall 
18 ft. of 1%" OD x 11 ga. wall 
66 ft. of 1%" OD x 11 ga. wail 

185 ft. of 1 OD x 11 ga. wall 


USS* Shelby Seamless Mechanical Tubing is available in a wide range 
of diameters, wall thicknesses, various shapes and steel analyses. For fur 
ther information or immediate delivery of Shelby Tubing, call your Shelby 
Seamless Tubing Distributor. Or, write to National Tube Division, United 
States Steel, 525 William Penn Place, Pittsburgh 30, Pa 


“Shelby Tubing is made by the world’s largest and most experienced 
producer of tubular products—NATIONAL TUBE” 


— 


~s 


’ 


Nh 





National Tube 


Division of 
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CUT COSTS, IMPROVE DESIGN AND 
PERFORMANCE WITH R/M PRODUCTS 


Write for booklet, which provides valuable information 


PLASTICS 


Steam lines to hydraulic press. (A) Wire-braided R/M “Teflon” hose— 


eT) 


on a variety of R/M ‘‘Teflon"’ products 


Plastic Products Division, Raybestos-Manhattan, Inc. 


Manheim, Pa 


— 


ve ny 
ae? 
eee ee 


es 


stallation in 1955. (B) Old-type wire-braid reinforced corrugated metal hose— 


R/M will do 

a better job in 
tailoring Teflon* 
to your needs 
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Brake Blocks, Linings | Mechanical Packings 
and Clutch Facings 


Here’s a graphic illustration of the supe- 
riority of R/M “Teflon” over ordinary ma- 
terials. The larger diameter of the clumsy 
metal hose is to compensate for the space 
needed for the corrugated hose wall and its 
relatively rough inside surface. Consider the 
big savings in labor and materials costs re- 
sulting from the use of R/M “Teflon” hose! 

Raybestos-Manhattan has had years of 
experience in working with “Teflon”... in 
making the most of its unique characteristics 
Our technicians and the laboratories they 


work in have an outstanding record of 


achievement in the development and testing 
of products made from this versatile material 
R/M’s production facilities are unsurpassed. 


Together, they tackle the “‘it-can’t-be-done” 


Abrasive and 
Diamond Wheels 


! 

! 

| @ 
rag 
| 


and Gaskets 


no failure due to corrosion or normal wear since in- 


has had to be replaced every 4 months 


assignments in stride. 

R/M’s reputation for leadership in “‘Tef- 
lon” rests soundly on the products and proc- 
esses it has developed, the problems it has 
solved. Our comprehensive know-how and 
complete facilities qualify us to supply all 
your “Teflon” needs, no matter how exacting. 
Make us your headquarters for every 
**Teflon” product, from sheets, rods, tubes, 
tape and hose to complex molded and ma- 
chined parts painstakingly fabricated from 
your specifications. (We supply wire-braided 
R/M “Teflon” hose in uncoupled lengths 
only—get coupled lengths you need from 
leading hose assemblers.) For further infor- 
mation, call or write Plastic Products Div., 
Raybestos-Manhattan, Inc., Manheim, Pa 

*A Du Pont trademark 


<=a{0)}})) 
Industrial Industrial and Conveyor 
Drive Belts Automotive Hose Belts 
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SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 


Write today for free booklet a 
RUBBER shown: full details on a wide = Nrite 
variety of industrial rubber PACKINGS } nplete 
products oe Plastic Pack ‘ 
Manhattan Rubber Division, / ie@ Packing Division, Raybestos- 


Raybestos-Manhattan, Inc. Manhattan, Inc. 
Passaic, N.J. Passa N.J 





STEAM 


CHEMICALS 

FOODS 

MACHINE MACHINE BEVERAGES 

OiL 

| SOLVENTS 


| 












































OLD WAY . . . NEW CONDOR WAY 


Two R/M Plastic Packings—R/M Universal 
Condor Rubber Pipe— and R/M “versi-pak”’*—answer the designer’s 
tough, light, flexible problem of lower friction and longer wear 


Where corrosion, abrasion, vibration or contamination means These superlative R M packings have 
trouble with iron or steel pipe, versatile Condor Flexible Rubber every pump an alve you design. Bot 
Pipe is your solution. It actually outlasts other conventional piping friction and maximum resistance 
in handling coal or coke breeze, ashes, finely broken up materials and pressure. Locked-in lubricatior 
and many slurries, corrosive liquids and caustic solutions. Whatever combine to redu 
the application, Condor Flexible Rubber Pipe goes where you want service 
it to go eliminating fabricated, leaky joints and cumbersome In Universal Plastic Packing, R/M 
supports. Raybestos-Manhattan also makes to your special order and graphite with lubricant and binder 
rubber expansion joints, rubber-lined pipe, fittings and process circulating, reciprocating and centr 
equipment, acid hose, rubber covered rolls. You can depend on available for oil and for food pr 
R/M also for rubber hose, transmission belt and V-belts, Poly-\ pak” imilar compositio 
drives, conveyor belt, molded and extruded rubber products. Rubber binder that makes it ideal for 

i 


specialists since 1893. 600 psi. Send for complete dat 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. «e Manheim, Pa. « Paramour harleston, 5.( 


Crawfordsville, Ind. e Neens Wis. ¢ Peterborougt Intaric 
. 


tn, 


| | 

| | 

| | 

ea ; | Z | 
a? , ZL | 
i | ee 

So | ees | | eS | 
Rubber Lined and Sintered Metal Asbestos Industrial ! ! 
Covered Equipment Friction Elements Textiles Adhesives | | 


Teflon Tape, Packings 
Sheets, Rods, Tubes 


Engineered Moided 
Rubber and Plastics 
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EXPENSIVE 
MACHINING 
ELIMINATED 


Combination clutch and pulley drive used in 
Laundromat® 


wide range of Westinghouse 
automatic clothes washers 


ip with an imaginativ: 


By coming 
( Molded 


appro iC h, 


eliminated 


t 
hicago engineers 

peration 
previously needed on this pulley slide 
when it was made of metal. The s« 
a nylon body ' 


(sheet steel, fl 


lution 
ith a stamped metal insert 
h plated with copper). 

This was no mean designing feat 
Chicago Molded engineers not only had 
to produce a kk but 
recommend materials and methods that 
would come up to commercial standards 
in mass production. This included meet- 
ing ¢ lose tolerances on both the internal 
diameter of the shaft and the slot — not 
easy to mold on a multiple contour shape. 


ss expensive part 


Another complicating factor was injec- 
tion-molding around a metal insert. 


WHEN CHICAGO MOLDED 
SHOWS HOW NYLON CAN 
REPLACE METAL... 
AND MAKE A BETTER 
PART, FOR LESS 


Working with the Westinghouse 
Laundromat engineering group, Chicago 
Molded also came up with a versatile 
flash-free mold that could be used to 
make two different pulley slides. This is 
necessary because there are two slide 
types, each with a different helical pitch 
(24° right and 14° left). What they did 
was design a multiple cavity mold that 
permits simultaneous production of 
both types. The secret: removable sec- 
tions in the mold for changing the pitch. 


The success of this design illustrates 
the cost-cutting results you get by having 
Chicago Molded engineers work with 
your people in the blueprint stages. In 
suggesting materials and modifications 
they 
can, as they did for Westinghouse, make 


as we ll as in designing molds = 


1 better product at lower cost. Perhaps 
that’s why 66% of Chicago Molded’s 
business comes from firms served for 
over 25 years. 

Write today for a free subscription to 
Plastics Progress, Chicago Molded’s 
data-packed magazine on up-to-date 


developments in plastics. 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1032 North Kolmar Avenue, Chicago 2, Illinois 


SEE YOU AT THE PLASTICS EXPOSITION — BOOTH 615 


54 
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Steel lined with 
bronze, babbitt 
copper or 
aluminum alloy 


0 
Plain or ball 


Talel alive, 


Oil holes, grooves, 


slots, notches 
as required 
. 
Straight, clinch 
butt or special 


seams 
o 


Many lengths and 


diameters 


LOW COST BUSHINGS with Bearing Performance! 


Bimetal bushings, in 


a variety of alloys on steel, provide 


bearing load-carrying qualities, with the advantages of low-cost 
s : 5 q ] 


production. Quality-controlled manufacturing to your speci- 
fications. Complete engineering service. Write: 


FEDERAL-MOGUL-BOWER BEARINGS, 


Copper-Alloy 
Lined 





RESEARCH 
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Bearing-Surfaced 
Thrust Washers 





METALLURGY 





2 
Aluminum or NCe 40? 


Bobbitt Lined 





PRECISION MANUFACTURING 
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Mining and Drilling Equipment, 
Crawler Crane and Hoist Manufacturers 
specify... 


HEIM Zaclal® 


SPHERICAL BEARING 


There are heavy duty Heim Unibal Rod End Bearings 

with BIG capacity and durability for use on unusually heavy 
linkages. They operate the compressed air clutch; they control 
the swing mechanism and the steering brakes; they help 
eliminate slack in the reverse swing and travel clutches; 

and contribute to the dependability and low maintenance 

of such heavy duty equipment. 


The shapes and sizes, methods of fabrication and types 

of attachment to adjacent units are as varied as the number 
of installations. Heim Unibal is easy to install, easy to inspect, 
and easy to maintain. 


No other device can correct misalignment better than Unibal, the spherical 
bearing. The maximum angie of misalignment for each of three types of 
mountings most commonly in use, is shown in this drawing ... 

a n“"— Coed 

> 

~—a ~- " 
For rod end applications in linkage mechanisms, other limiting facters 
may prevail, but the ability of the Unibal Rod End bearing 
to correct misalignment varies only in degree. 
A wide range of stock sizes is available. 


Venecendhetedeeay 


Components for Unipal Rod Ends are made of various suitable materials. Lubricators 
are supplied when specified. The Heim catalog gives complete specifications on all 
stock items; be sure to have one at your finger tips. 


“ 


ea te 


GEO, FANING Ee WS DERRICK 


py 
OMPION 


JEFFREY 
MOLVEYORS 
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HIGH PRESSURE FLUID POWER 
ATTN RTM 
FOR MOBILE EQUIPMENT - - - - 


DESIGNERS... 


Investigate the Advantages of 
Low Cost, Long Service Life and 
High Pressure Operation on 
Mobile Equipment! 


HYDRECO 


Series 2100 16 to 32 gpm at 1800 rpm 
Operating Pressures to 2000 psi 


GEAR PUMPS 40 gpm at 1800 rpm 


Operating pressures to 1500 psi 
Designed to cover a broad range of difficult applications, such as: The 2100 Series of HYDRECO Gear 
\ s embraces heavy duty appl 
heavy duty earth moving, road building and materials handling rumgs on pcan, insane Pye 
cations in the range 
equipment. They feature four design advances that add up to... below that covered by the famous 
sg : a HYDRECO 3000K Series. Thus, with 
the 2100 and 3000K Series engineers 
: . . —_s — ana ealertt P em fe 
@ Piloted housing and end covers eliminate shifting. have a broad selection of sizes in 
Hydraulic Pumps with established 
@ Thrust bearing — to take axial thrust of hydraulic forces. hist m, - : high performance and 
1ependability 
@ Two-stage seal—runs cooler — lasts longer. 


@ Improved shaft bearings —tolerate increased loading HYDRECO Division 
The New York Air Brake Comy 
Member NEPA 9012-10 E. Michigan 


/ - — Kalamazoo, Mich 
pide for full information on Series 2100 PI 4 bull HYDRECO 
/ and Series 3000K Gear Pumps lease send me iatest ulletins on wv 
- Series 2100 and Series 3000K Hydraulic 
Pumps 


HY DRECO pivision ‘ei 


Company 


THE NEW YORK AIR BRAKE COMPANY, f nine 
9012 EAST MICHIGAN * KALAMAZOO + MICH. \ 





City Zone__State 


PRODUCT ENGINEERING «+ October 13, 1958 CIRCLE 143 READER SERVICE CARD 57 





TJ spacemaker cylinder 


Quality Engineered 


to give quality results 


You get more—much more—when you specify 
and use any of T-]’s complete line of 
Spacemaker cylinders. The Spacemaker is 
engineered to give you better, more accurate, 
and longer service—offers, exclusively, many 
extras... that are STANDARD, 

AT NO EXTRA COST! 


Designed to eliminate tie-rods, providing 
greater strength . .. saves space . . . reduces 
manhours and costs in all push-pull-lift 
operations. IMMEDIATE SHIPMENT in a 
wide range of styles and capacities, with 
64,000 combinations. Write for Bulletin 

SM 155-3 with complete engineering details. 
The Tomkins-Johnson Co., Jackson, Mich. 


€)) TOMKINS-JOHNSON 


AIR AND HYDRA CYLINDERS CUTTERS CLINCHORS 
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with Extras... 
at No Extra Cost! 


METAL PISTON ROD SCRAPER 
... Standard at No Extra 
Cost! 


NEW “SUPER” CUSHION FOR 
AIR . . . Standard at No Extra 
Cost! 


CHROME PLATED CYLINDER 
BORES AND PISTON RODS... 
Standard at No Extra Cost! 


ONE PIECE PISTON . . . Stand- 
ard at No Extra Cost! 
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NEW “SELF-ALIGNING" MAS- 
TER CUSHION FOR HYDRAULIC 
USE . . . Standard at No Extra 
Cost! 


NO TIE-RODS TO STRETCH ... 
Standard at No Extra Cost! 


STREAMLINED DESIGN .. . Oil 
Pressure to 750 P.S.l.—air to 200 
P.S.1. Standard at No Extra Cost! 


FORGED SOLID STEEL HEADS 
. . Standard at No Extra Cost! 





PERSRECTIVES 





in design and development... 


) : > io Sti i ing > Tes P ‘seas Warf: 
Donn to the Sea The big question confronting the Congressional Underseas Warfare 


Advisory Panel is: In a future war will the oceans be our enemies or 
allies? Formerly they were considered allies. But two modernisms 

nuclear power and the ballistic missile—have now joined forces with the 
submarine and the combined result is a most effective weapon. It is a 
specially designed nuclear-powered submarine carrying about 15 or 16 
Polaris intermediate-range ballistic missiles. At first such a combination 
was regarded as a stop-gap to make up for the delay in getting an ICBM 
operational. But continued analysis shows the Polaris weapon system has 
the following advantages of its own: It would be relatively immune to 
surprise attack because it can remain submerged anywhere; it would 
greatly complicate the defensive problems of the enemy; its base would 
be the wide ocean rather than a populated land installation where it would 
draw counterfire; it promises the US an alternative to land-basing its 


missile-launching stations in densely populated ally nations 


The Problems But the advisory panel, which reports to the Subcommittee on Military 
Applications of the Joint Committee on Atomic Energy, also feels that 
we can’t by any means count on monopolizing the idea. It foresees the 
Soviets able to mount such an IRBM attack from the sea in the early 
1960s. What, then, would be our defense? The panel says we have no 
weapon, even on an experimental basis, that would be adequate against 
nuclear subs. Here's how the panel develops its thesis: 

It doubts whether our current research and development program will 
provide effective defense in time to meet the threat the need for 
defense against Polaris-type subs may soon match the problem of ait 
defense but financial support of R & D for anti-sub warfare has been 
inadequate in comparison with the support given air defense and missile 
development programs . . . too little R & D effort in the Navy is aimed 
at Major improvements in weapon systems basic scientific research 
in fields of great concern to undersea warfare (oceonography is an 
important example) also has been inadequately supported and is urgently) 
needed . . . and finally, the panel claims that the US has moved too slowly) 
in developing nuclear weapons for anti-submarine warfar« 

Now considered the major obstacle to widespread use of submarines 
for anti-sub warfare (as well as for launching missiles) is the problem 
of radio communication. This involves getting across the air-water barrier 
as well as a sub’s communicating with its fellow ships undersea 

Actually the Navy does have one big punch in the making: an under 
water-launched missile called Subroc. Considered by some a more sophis 
ticated weapon-systems idea than the Polaris, it’s designed to detect 
an enemy sub at long range, compute its course and speed, and fire the 
missile to destroy it. Such a missile would be fired out of the torpedo 
tubes underwater and rise out of the water. Then, powered by a solid 

fueled rocket it would fly to the vicinity of the enemy submarine, reenter 

the water and home in on the target. With a missile range of up to 

2,000 miles, the weapon is being considered for shore targets Goodvear 

Aircraft Co is developing the system. Another Navy project is a noise 

reducer for nuclear subs, which are nosier than conventional subs. Ons 

method: direct conversion of heat to electricity through thermocouples, 
eliminating turbins and generators PAUL ANDERSON 
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Engineered by Tinnerman... 


Savings pyramided 68% by a 
switch to TINNERMAN SPEED NUTS‘* 


First, the saving in material on the General Electric 
Dishwasher ...a Tinnerman SpeEep Nut brand 
fastener is formed right in a channel stamped from 
high-carbon spring steel. This replaces a costly 
solid steel bar formerly used to mount the pull-out 
basket rollers 

Next, the Tinnerman SPEED Nut impressions 
are stamped right in the channel; expensive boring 
and tapping of the bar stock are eliminated. 

Third, sheet metal screws hold tight in the 
Spreep Nut, and are easier to start and drive than 
the machine screws formerly used 

General Electric’s dishwasher production goes 
faster and assembly costs are reduced by the easy- 
to-apply feature of the simplified SpeEp Nut part. 
The difference in weight even makes an important 
reduction in freight costs on each carload ship- 
ment of dishwashers. 

What Tinnerman Speep Nuts accomplished for 
General Electric can probably be done for you 


A call to your Tinnerman Sales Representative 
will be the start. He’s in the Yellow Pages under 
“Fasteners”. 

Or write to: 


TIN N ERMAN PRODUCTS, Itnc. 
Dept.12 + P.O. Box 6688 «+ Cleveland 1, Ohio 


TINNERMAN 


Speed Nui 


BT ie 7 
bes Bui 


FASTEST THING IN FASTENINGS® 


CANADA: Dominion Fasteners Ltd. Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH. Heidelbery 
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HOW MODERN 


IS AMERICAN INDUSTRY? 


A REPORT BY THE McGRAW-HILL DEPARTMENT OF ECONOMICS 


fue U.S.A, is starting a new period 
of economic growth, as we leave be- 


hind the recession of 1958. This new 


gait 
tut the conditions of growth are 
far different from those that pre 


vailed in the vears 1947 to 1957. 


our plant and equipment modern 


enough to do the job? 


{ New Survey 


The survey shows 


that t would cost $95 


billion to 
replace today’s obsolete equipment. 


This tremendous need for mod 
ernization presents a challenge to 
the U.S.A. as a nation. The | 


Ve making a strong 


these challenges? 


our study, 
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It is a challenge to American 


business. 


t 


ne Sa whnolk 


It is a challenge to the individual 
firm. Gre 





THE MODERNIZATION 


$95 


JOB 
BILLION 


I 


AHEAD: 


MANUFACTURING AND MINING 


PETROLEUM INDUSTRY 


TRANSPORTATION AND COMMUNICATIONS 


ELECTRIC AND GAS UTILITIES 


FINANCE, TRADE AND SERVICES 


POTAI ALL BUSINESS 








Decade of Expansion 


Since 1947, private business in the 


U.S.A. has invested $291 billion ir 


new plant and equipment 


Is business prepared today 
I he 


is « le arly 


lor 
answer, trom 
No 


1958 








* Over 65 of the freight cars 
THE MeGRAW-HILL SURVEY a 
OF MODERNIZATION NEEDS 


years oid 
- Less than half the capacity to 
Conducted by the McGraw-Hill process chemicals, rubber or pe- 


Department of Economics in August, 1958 roleum is new since 1950 —a pe 


AGE OF COST TO ” vesrtannerduntpatd 
MANUFACTURING REPLACE me n such equipment as auto- 
CAPACITY OBSOLETE mi: controls for these process 

Percent Installed FACILITIES industries 
Prior Dec. 1945 Dee. 1950 These examples take on a dollars- 
to to to Millions and-cents meaning when we recog- 

NDUSTRY Dee. 1945 Dec. 1950 Dee. 1957 of $ 

Iron and Steel 37 2.855 
Nonferrous Metals } 10 1,022 
Machinery 38 3.224 
Electrical Machinery } 18 1.917 
Autos, Trucks and Parts 2 i 2.204 


Transportation Equipment 


nize that the latest machine tools 
are about 40% more productive 
than 1948 models, and that a com- 
bination of new freight cars and 
modern freight yard equipment can 
reduce operating costs up to 50%. 
New instruments, that automatically 


‘ Ae . 
854 aire flow of achemical 


aircratt ships, railroad 
equipment 
Other Metalworking . ‘ 2,351 shat -— rial process, can 


Chemicals } i 070 ocessing costs enoug! oO 





Paper and Pulp 2.655 ack the cost of the instruments 
Rubber ; 600 i vear. These savings cannot be 
Stone, Clay and Glass 1.840 nade in olde an By using obs: 
Petroleum Refining < 1.499 lete facil our industries accet 


) severages } } ; : . 
Food and Beverage 443 a waste in labor and materials tha 
Textiles y" é } 1.001 


Mise. Manufacturing 2% 6.236 
ALL MANUFACTURING 8 4,771 


billior 


Why Productivity 
Must Rise 








For the growth of our own econ- 
omy, we shall need a sharp rise in 
; Imost £ f our present capaci productive efficiency. During the 


But all of this expenditure has was installed bef during World next ten years, American business 


i 
not made our facilities as modern More than 65% was inst: must provide the goods and services 
as supposed, or as modern as we before Korea. Ex studies o ' required for a population that will 


need. Of the $291 billion invested ajor non-manufacturing indus increase by 32 million. And the 


ce 1947, roughly $157 ies show that the age of equipment, ‘ased population will expect higher 
nose industries, 1s even greate! Furthermore 


ars will include 


Thus, of all business plant and 


equipment, less than one-third is higher proportion of dependent pet 
modern in the sense of “new” since ma children and retired peopl 

1950: two-thirds is pre-Korea. aller proportion of workit 
This over-all figure is confirmed b men. Thus, with a relatively 
dollar figures s t. a check on specific industries: smaller labor force, industry must 


apital goo a * Nearly two-thirds of our metal provide more goods for more cor 
working equipment was installed sume! 

over 10 years ago, according t At the same time. industry must 

preliminary results of AMERICAN strive io hold the line against rising 


let 
beh LEC 


during the depre MACHINIST'S 1958 census. costs. In an economy with a tight 
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labor supply, we cannot c 

straint in wage demands, howeve! 

desirable such a development might 

be. In the past ten years, no irly 

rates have increased 

year, nearly 

per manhour 

well contin 

gains in product 

We can make these rapid gains 

if industry goes all out to modernize 

its equipment. Output 
nanutacturing 

only 2.5% per yea 

this compares with 
in 1947-1950 


1920s 


growth i1 


The Job Ahead 


The dimensior 


or modern! 
Le partment 
wide sample 


how 


Modernization of over-age facili- 
ties — replacing only what is really 
obsolete, by today’s production 
standards — would require a total 
capital investment of $95 billion, or 
nearly $20 billion per year for the 
next 5 years. 

Furthermore, ne 

ques will soon n 

solete, in mal 


with tecni 
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A. has neve 


moder? 


peen a 


expansion ¢ Some fore- 
casters are now saving that because 
industrial capacity is adequate, the 
next few years will be a period of 
low capital investment. The figures 
above make clear that this would be 
a national calamity. The opport 

is there and the challenge te 

record amou! I Capital 

modern 


ment 


1 National Problem 


This also is a challenge to the U.S.A. 
as a nation. For 100 years, this na- 
tion has been looked to as the model 
of economic development by the 
rest of the world. For the first time. 
we face a serious challenge by an- 


other nation and another economi« 


system that claims to be better. 


nented 


these specif 


ress 
question of superiorit 

ies must be showplace 

zation to the foreign visitor 

‘I saw mu 
or West Gern 


leave him unable to say 


Obstacles To Be Overcome 


We must face up to the fact that 
real obstacles — both technical and 
financial—stand in the way of faster 
modernization. > 


In some cases, equipment has 
been kept in place because it was 
satisfactory. and the users were 


not aware of still newer designs 


The biggest obstacle and one 
that presents a persistent problem 
is the shortage of funds in many 
companies that need and want to 


modernize 








; 


1955 


NDUSTRY 
Iron and Steel 
Nonferrous Metals 
Machinery 
Electrical Machinery 
Autos, Trucks and Parts 
Transportation Equipment 
aireraft, ships, railroad 
equipment 
Other Metalworking 
Chemicals 
Paper and Pulp 
Rubber 
Stone, Clay and Glass 
Petroleum Refining 
Food and Beverages 
Textiles 
Mise. Manufacturing 
ALL MANUFACTURING 





moderniZatiol LK all 


MODERNIZATION PAYS 


business profits have come 


odernization, in contrast to new 


iick return on investment 


ion: “In cases where 
new plant and 


se replacement 


PERCENT OF COMPANIES ANSWERING 


9y rs. 
and 
over 


»» 


0 








; 


have tailed to Keep pact 


the general trend. These include 
some of the areas where the need 
for modernization is most urgent: 
the railroads, large sections of the 
textile industry, some mining indus- 
tries and many small to medium-size 
companies in manufacturing gen 
erally. The problem of these indu 
tries and companies has 
1958 
t Lol all busine 

Any plan to step up the pace of 
modernization generally must deal 
with the special situation in these 


problem areas. Depressed industries 


and companies need outside help, 


if they are to modernize. > 


all trong 


jude as 


intormation 


Certainly we should lose no time 
in reforming those provisions of the 
federal tax laws that now impede 
investment in modern equipment 
by hard-pressed firms — especially 
the outmoded and unfair restric- 
tions on rates of depreciation for 
‘ ‘ 


present, the tax 


tax purposes. Af 


lations require that depreciatio! 


ited over relatively long 


most 
lag in mod 
generally 
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pecomes obsolete betore 


long 
expiration of its “useful life 
specified in tax regulatior 
difficult for companies 
small companies 


‘ 


for rapid replacement 


United Sta 
bination of 
cal help, and a fair break from 
ws, would d 
spreading tide of 
in depressed industrie 


small companies 


PLAN 


59 
It is this combination that 
MeGraw-Hil! “PLAN 


“59°, to help business modernize 


advocates as 


now for growth and profits. T! 


1. A better flow of technical in- 


formation on where and how to 
modernize business plants and 
equipment. 

2. Careful review by the individ 
ual company of its own opportuni 
ties to modernize at a profit —then 
action to replace obsolete facilities. 

3. Reform of the tax laws, to al- 
low more realistic deductions for 
depreciation, and permit more 
companies to finance adequate mod 
ernization programs from this 
source of funds. 


M | ¢ +) 


lll prov 
r small busine 
But the real task of moderniza- 
tion still lies ahead. It is the greatest 
challenge, and the greatest oppor 
tunity, confronting American busi 


ness as we move forward into 1959. 


1958 





Product 





Engineering 
0) 
PLAN 


YZ HOW TO 


Last week (Oct 6 °58). 
package—the reasons w 
methods This week, we 
sed on visits, surveys, and | 
Your particular problems and company 
xtent how your department should be set 


lities both modern and efficient, o1 
Have you had time to stand back and take 
the pre-recession rush—or since? Hav 
onnections you should have, for special 
relationships with other departm 
yn the basis of an armed truce? 
Paper work and travel are pert 
yecause both subtract from ef 
department with any responsibil 
to be any creativi The maj 
Arbitrary limitation on either is 


necessar\ Most effe 


re ineffectt 
ilmost all chafe 
ver-zealous manag 

Needless to say, paper 

quired reports and pert 

istic. Records 
ssential, but they can be short 
hecking of incoming literature is 
nd trivial 

Travel should have a recognizable 
»e planned and budgeted. Results of t1 
form for others, to avoid duplication « 
places should be kept in systematic form, 

Laboratory and model-shop equipment should 
discards, nor should drafting facilities. What about 
ind equipment—-have they been kept up to date? A 
bulky and unmanageable—how fast c 
Are drafting techniques too comy 

tail? How about computers 

Is there an organize 
‘f-date bulletins, books and ca 
Such questions only you can 


ind 


have here provided—many o 
[he basic problem is to remember tl 
prerequisite to product modernization 
on tomorrow cannot be done in an atmospt 


October 


13 


1958 
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Bearing life test under 


thrust load at 


General Electric's Medium AC 
Motor lab at Schenectady. 


A BETTER ENGINEERING 
LABORATORY 


Your testing setup has to keep up with the complexity of 
modern products, How much staff ... what kinds of 


equipment . .. who gives the orders? This survey will 


show how your own lab stacks up against competition. 


iis is the daydreaming pace of the engineering labo 


has become a vital center, busy tackling design 

ng complexity of prod 

» systems miniaturiza 
novel ructural materials 

meaning of all this is plain. Even small differences 

performance between this product and that one now 

loom large as selling points. And the engineering lab is 

where testing the answers—you can no longer use 
the customer as a proving ground 

How then to step up the lab’s performance—and make 

it competitive? Three elements must be evaluated: How 

much staff, what kinds of equipment, what type of organ- 

ization? Here are answers from a searching questionnaire 


siven a representative group of chief engineers 


How Much Staff 


Replies came from engineering departments ranging 
in size from 6 to 1200, but 33 were in the range of 
20 to 100, and 46 from 100 to 250. We learned that 
omplexity of product makes little difference; averages 
based on the two main groups indicate a secret of success 


the larger departments employ a greater ratio of labo 


Size of engineering staff 100 to 250 
Ratio of engineers to tota 

employes 
Ratio of laboratory stafl 


rineering staff 


66 


How Much Equipment 

We asked each respondent to list the basic equipment 
it would take to set up a lab for a 50-man engineering 
department. We got some variety in the answers, but the 
composite list does show a group of basic instruments 
testing devices and operating equipment essential in any 
lab setup. The table on next page also gives a supple 
mentary list of other items mentioned by 50% or more 

Many replies pointed out that the type of product 
influences the basic list. Departments working with elec 
trical products mentioned insulation testers, frequency 
standards and generators. Others listed accelerometers 
Stresscote and photoelastic equipment, constant-temper 
ature baths, and radioisotope facilities for wear testing 
Several listed soundproof room and tape recorder as es 
sential. 

On the other hand, several mentioned possibility of 
renting a high-speed camera; replies from some smallet 
ones suggested using outside laboratories for tension o1 
compression tests, and the inspection department for di 


mensional gages 


What Type of Organization 


Who is in charge of the lab?—-87% reported the engi 
neering department alone has full responsibility. About 
half the reports indicate the lab is operated by someone 
who has this as his major responsibility; others are super- 
vised by the chief engineer, R & D director or a staff 
man 


Size of staff generally is the controlling factor. The 
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THIS IS THE EQUIPMENT... 


for the engineering lab of a 50-man 
engineering department 


Basic Li Supplementary 


Recommended by mmended by 50 
INSTRUMENTS 


C measul 
uments 
bri ge 
cK pe 


I me 
Stroboscope 
Noise meter 


TEST EQUIPMENT 
Hardness tester 
Tensile 

tester 
Vibrati 


Humid 


~~ 
> 


Playback does it 
Tape record made 
variables in dyna 


test 








Controlled-atmosphere lab .. . 


for testing inertial qguidance instruments at Arma Cort 


is sterile, dust-free, and is kept at 73 F and 45 RH 
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FOR TODA’ 


“TCAs A A 


THESE MODERN TOOLS 


It’s time to look critically at that drafting room. Does it have 


the right-kind desk and board for speedy, comfortable design 


work? 


What about machines that help with drafting, 


equipment for reproducing the drawings, computers? Here's 


what to look for when modernizing. 


Cun design really justify sticking to drafting equipment 
of a type that is half a century old? Yet that’s what you 
find in many engineering departments 

Speed and comfort—these are the keys to selecting 
nodern tools for drafting work, which is the hub of 

:n operations and can bottleneck the development of 
1V product 

Why are such modern aids overlooked so often? Some- 
times because designers and draftsmen fail to tell man- 
igement what’s new—or even, when equipment is 
bought in small quantities on a trial basis, fail to try 

out. Sometimes because top management isn’t being 
smart: Good design personnel are hard to find, and well 
worth holding onto—yet, too often, their facilities aren't 
nearly as spacious or well-furnished as those of other 
office personnel. 

Here are four areas where more modern equipment or 
supplies can improve drafting work: (1) upright drafting 
boards, (2) board-desk combinations, (3) drafting ma- 
chines, (4) sensitized materials. All these are fairly in 
*xpensive in terms of the gains they make possible 

Let us also look at computers, and at the big advantage 

especially to larger companies who can afford the 
sizeable investment—in having microfilm equipment (see 
top of page 70) save space in the storage of drawings 


UPRIGHT BOARDS 


[he modern approach is to work with the drafting 
oard in almost vertical positions and to alternate be- 
tween sitting and standing—with sitting preferable. (It’s 
tiring to hunch over the board, sitting or standing. ) 

Upright boards are not a new idea. The old-fashioned 
pedestal-type drafting table had a board mounted on a 
frame which could be pivoted or raised by unscrewing 
certain knobs. But such awkward adjustment did not 
lend itself to rapid control—hence the tendency to leave 
the board in the same position once it was adjusted 

Most drafting tables in use today have a board as a 
table top which can be tilted (some for only 15°) but 
cannot be raised or lowered. The tables are about 37 in 


high—can be raised only by slipping blocks under the 
legs. So even when upright, the board is awkward 
The more modern upright board is usually part of 
desk but can also be purchased as an individual “table 
on a metal frame (cost is about $250). Main character- 
istic is ease of adjustability for height position—a slight 
yressure, plus counterbalancing, allows the board to mov 


68 


up or down; a hand-release frees ‘the board for slope 


idjustments through a 90° arc. 

Studies at Battelle Institute’s affiliate in Frankfort 
Main, Germany, indicate upright boards cut draftin 
time of complex drawings as much as 35 1 Sim] 
drawings, the reduction was less notable). The san 
studies show frequent changes in drafting posit 


necessary to avoid aches and pains 


L-SSHAPED WORKSPACES 


Latest in drafting tables is a combination job 
L-shaped desk and drawing board. Units can be 
ranged to form secluded work spaces that are the drean 
of every draftsman. These individual “work cubicals 
were originally designed for chief draftsmen and eng 
neers, but can be economical for the entire drafting staff 

Most drafting rooms nowdays use either a drafting 
ible with a reference table alongside, or a front-to-bach 
board-desk combination—here each draftsman uses th 
jrawing board of the table in front of him and referenc 
desk of the table behind him. The latter arrangement 
takes less room and is often preferred because everything 
is within easy reach. Its disadvantage is conflict at times 
with the work of the man in the rear (or vice versa). Also 

may be less convenient to swivel the chair complete! 
around, when referring to material, than to pile th 
catalogs, books, reference drawings and drafting equip 
ment right on the board. 

The L-shape units eat up less space than would be 
expected: all reference material can be put on the desk 
therefore the boards come in smaller sizes than for the 
front-to-back tables. These are counterbalanced, vertical 
boards in sizes 30 in, x 40 in. up to 374 in. x 50 in., that 
go with desks from 5 ft up to 6 ft. 

The units also have telescoping legs to adjust initial 
height of desk and board. When horizontal, the board 
flush with desk. There is a wide top drawer for prints 
tool drawer, and a special drawer for catalogs 

Cost-wise, an average-size L-shape table (from Ham 
ton Mfg Co) is about $400 as against $350 for the front 
to-back table and $275 for a drafting table with a few 
drawers and a side reference table 


DRAFTING MACHINES 


Although mechanized aids have been around for some 
time, many drafting rooms still use cord-guided parall 


[-squares. The Battelle Institute tests 


Str iightedges or 
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ghtedge 


U 


. 


straightedge 


Parallel stro 


ixe 


Vernier marking 


angular accuracies up to min. The machines 
metal scales t under $150 1 price that 


repaid in less than a few months from sav 


x : time 


L-shaped combination .. . X-Y Tracking Machine 


f board and desk (A s secluded I Latest in drafting machines 


Ball-bearing T-squares 


Ball-bearing T-square | 


ide track and glides unc 


ly position of board 
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THESE MODERN TOOLS 


THE HOW AND WHY OF 
MICROFILMING 


and 
1, desir 


stored 


slide the instrument 


er the board with eas¢ 


Ssguar¢ 


lel alignment 
papel 
Drafting Machines 


i¢ 


change ol 
Portable ire becoming smaller and 
a boon for engineers who have to make« 
gs on the spot. These 
nes that 


drawin are bona fide draft 


remain true at any 


setting Ovel the 
folded to pocket 


as low as $6 


rea. Some can be size to 
complete with 
drawing board which can fit into 


Units sell 


$-1n 


briefcase 


SENSITIZED MATERIALS 


creasing interest nowadays in such “inte 
is Sepias which function as second tracings 
will (1) save wear and tear on valuable originals 
plant with second originals (3) sav 
in mass-producing prints from one original, (4) sup 


duplicates of originals that 


2) supply another 


are to be modified t 
tomer specifications 


70 


easily snaps oul 


modified by 
chemical, 
avoids making 


when a custome! 


a 


Wt 


Analog and digital computers 
of the design function 
these robot 

Biggest news 


Intermediates can 


igway as an 


Miniaturized drawings . 


take less space, are easier t 
tracings. Storage system 


f three 


handle than large, bulky 
can be built up around any one 
common sizes of microfilm 
mounted in 3 x 


3 9 file and 
ard at left), 70mm (upper middl 


35mm (shown 
in 7% x 3% EAM 


e r 


cara 


Jsmm (in 8 x 
envelope at right 


Intermediates are made 


aS prints and can b 


washing out of the original with 
then drawing new lines or dimensions. This 
a new drawing, or marking up a pr! 


Int 
vants modifications in a product 


now be made trom blue-line papel 
irom the 


which has 


more pleasing appearance, and 
f new polyester film Mylar 


' ney 
il IP DOs 


moisture 


already 
e drafting pay It 


mad 


g papel 
cil, ink or typing 


neg nd 1s 


most indestructable 
be torn by hand) 


AND DON’T FORGET COMPUTERS 


What engineers design 


engineers can 
are now essential pa 


As time-Savers, n hing can Pf 


mathematicians 
) the industry is the simplified pro 
systems used to set up and run problems. Mi, 
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building, for examp! 

much busy detail, may 

working print Pr 
1im large dra 


] 


“a 


Who is using 


Ihe advantag 
Very 


i 


rohim 
ase, doesn't 
kind of in 
cy are iv? 

What al 
ianuta 


+ 


standard 


m ana 
- : 
i depend 


the 


Convenience at the drawing board 


me the pati 0 learn 
the complexit of | 4 


patch-boarding anc 
computer manutacturers, f iV round 
ineir Dig 


iggest time-consumel 


So automatic and self-programmin 


programming 


computers hay 
en getting more d with considerable s1 


computers 


two hours of 


oO 1 tne neighborhood oO 
$50,000. You ’ rge compute the minute 
nd even have packaged proble ris ve ior as ttle 
S30 (see P/ June > “58 p 28) 

On the horizon, most exciting eport from Co! 
which describes the 
nachine capable of perceiving 


? its surrounding 
While 


p 200 
iS Cc 
‘ Aiteria I 
Aeronautical Lab Perceptron—a 
n “Choosing Ex 

recognizing and identify cq ac 

: : 97, p 135 
without human training or control Behind the need 
y Carly Stages, an 


Drafting Costs G 


now in its 


irtificial brain 7 
' 
kind could read print or script, respond t mpa 
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¢ a) 


ah aes 
ve Sehete Hen? 


Even if it concentrates on one subject, 
your company library can’t hope to com- 
pete with the Library of Congress. Being 
relatively small, it must get the most 


out of the facilities it can afford. Here's 


a guideto... 


MORE 


Eyecatching displays . 


engineering stafi-men 


jraw him in he library . da 


COMPANY LIBRARY 


u npany library ire ig ibrar ngre ystem whatever. In additio 
for only one thing—inf tior vd subject cards m with emphasis 
phase diagram for the subject content of each book. One book may 
article you remember! many subject 
need tomorrow specific in 
for nylon 


ff Teflon O-1 


Commercial literature, s 
neets, iS ari 
the precise informatio 


ict th 
oduct mh Ou 


that’s the best libr ch manufact 
Io give such service company 
vsical assets 


ring even a 


ry limited 
engineer with s filed alphabetically with other company 
brarian energet ther card is a ¢ : lex, filed alphabetic 
her command sting compa! 
But simply getting 


Filing by numbe 
only part of the well 


earranging the fi 
In a small 


odica Ss 4 C 
encourag company catalogs 
ninking Its separate sect 
Il s multaneous y lor intorn 

that do it-yourseilers ¢ 
book in the libra 


+} imber on co 


it cards 


beyond the 


ts by subject, title and author cro rence tera Other Services 
> must be scanned with company projec il To give full service, small compar 
pertinent facts either cataloged expand other typical services too. Some 
° Prepare bibliographies on any subject 
n engineer. Also collec 
® Scan magazines [o 
d and for literat 
es in related fields 


® Check 


re ding but more rary This Is not only a convenience 


mportant, it will quickly 


on a but avoids duplication and allows the compa: 


given subject from the economy of central purchasing 
Books and pamphicts 


iCCOrulnyg 


iccepted library tech: 


72 


PRODUCT ENGINEERING + October 








yonennn Lee TIO am 


No Library?—Some Tips on How to Begin 


I 


Until the Doctor Comes 


Location 
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Wr 
PLAN 


ys can be screened and items of 


immediately without waiting 


patent claim or starting a 


When the Library Needs Help... 


x 
Commercial abstracting and indexing services 


} 


Technical societies 
p 


Nearby company libraries 


Reaching Out—the Active Library 
B 


Library displays, 


Library publications 


+} 


nd ROBERT C MAY 


Auton “ 
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The time-saving step... 

between design board and production 
shop is the model shop. Flow chart 
shown at right will vary from company 
to company 


Far from being just a playroom for engi- 
neers and would-be machinists, the model- 
making shop can save time and money, re- 
sult in cleaner designs, From a survey of 
several industrial model shops, we've 
gleaned these tips that will help you organize 


or improve your own shop. 


...FOR FASTER NEW-PRODUCT DEVELOPMENT 


FOR CLOSER PRODUCTION SCHEDULING 


uure Stl on the tence about Setting up a model We had to sneak 1 i ari C and a lathe Says one 
consider the development time it will cut down and model-shop manage able to prove that the 
production facilities it will set free from develop equipment helped get a cleaner design, quicker and less 
ment demands. Engineers can develop new products expensive in the long run.” After initial spade-work has 
faster with trained modelmakers helping them; produc been done this way, skeptics can often be persuaded to 


tion men can schedule more accurately if they don’t have loosen up the purse strings a bit for additional equipment 


ESTIMATING SIZE 


n be done with his ideas—and But suppose everyone agrees that a model shop is a 


warp their schedules to build time-consuming proto 


And something else: a model shop close by will 


valuable facility. Next questions are: “How big should it 
model shop properly, you must first be?” and “Where should it be located?” Most companies 
define its job. Is it primarily for research and develop put the shop as close to the engineering staff as it can 
ment; for producing production prototypes; or for mak be without actually causing a physical disturbance. This 
test quantities of new items? educes length of flow path for the stream of information 

The answer is simple. Unless financially impossible, passing from engineer to modelmaker 
mit your shop to making one-of-a-kind DEVELOP How much equipment, floor space and personnel you 
MENT items. This way you won't face the interference will need is not as easily answered. It will depend, of 
that non-engineering jobs involve course, on the type of product you are developing and the 
Offbeat work, of course, cannot always be avoided number of engineers the shop is to service. A rough esti 


Model shops fall heir to odd jobs like turning out two mate, based on figures from several firms with small 
jozen relays, Or miniature gear trains for wear testing model shops, is to provide one modelmaker for each 
Sometimes the model shop is best equipped to handle six or seven R & D men. The number of machines, in 
ich work because the modelmakers are already ac turn, depends on the number of modelmakers 

iainted with the design, tolerances, and materials re Because work here does not flow smoothly from one 
quired. But when a production-type job threatens to machine to the next, it is common to allow more floor 


ke more than a week, it should be farmed out area per machine than in a production shop—roughly 


SELLING THE IDEA 


ts time- and cost-saving features, a model shop of about 1000 sq ft. Typically, a shop this size might 


the same area allowed in the tool shop 4 staff of 12 


engineers would need about two modelmakers in a shop 


ay look like a pretty inefficient operation to men from have two or three drill presses, two lathes, a milling ma 


the accounting department. Expensive machinery sitting chine, surface grinder, kick press, brake, bandsaw, and a 

idle costs unpredictable schedules not precisely variety of small power and hand tools 

et up or maintained irregular man-hours. So, con A more scientific way to determine size is to keep 

vincing the wary and getting the project going is some records on the amount of development work being sub 

times a real problem contracted or done in the production shop. These figures 
One way is to start modestly: collect a few pieces of in man-days give the approximate number of model- 

equipment and expand as money and workload allow makers you will need. But keep the figures conservative 
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Modelmaker and engineer .. . Precision parts . 


blend skills as they turn ideas on paper from a rough sketch are the modelmaker's speci 
into working hardware. The engineer These are components of microwave crystal multipli: 
becomes better acquainted with machine cavities for use in Western Union Telegraph Company 


techniques; the modelmaker, better able t radio beam system and made in its D & R 
understand engineering need Model Shop 


BUILD A MODEL SHOP 


Trained modelmakers cost 
than ordinary machinists 


in the first estimat bett nm excess 


QUALITY: IN MEN AND EQUIPMENT 


When buying m iner hoose only top-grade too 
room equipmen roducti ools are usually too spec 
zed and too inflexib modelbuilding. Precisio 
equipment is nec iry because accuracy ts important 
the first model. After t and tested, engineers ¢ 
specify which dimension critical and which can 
loosened a little 
The first estimate fo n { % machinery sho 
ssume that spe Ze obs * farmed out 
cheaper that \ vel ne ? model shops sul 
contract specialized job re for outside shoy 
to do ordinary machine work d vy peak loads. Mos 
companies Wwou ) ny or example 
plating and engraving equipm: or buy casting and Full-scale appearance models 
patternmaking facilities te » invest the con ind mockups, from | ; 
pany’s equipment money i I a items ympute! 


4 


The model-shop iff d not, as a rule, | I berg-Ferar 
cruited from the production shop. Production 
are not accustomed to or pie obs and usual 
have the required sh moa \ ’ machines 
production proce 
models, the man 
who can use any 
provise one for 
On the other ink | \ led modelmakers are 
difficult to come by lealls ey should be men with 
production background and \ tility acquired as too 
room machinists. If you a going to make mockups 
and appearance models, y \ nt men wh 
skilled workmen in all med ay to metals 
Often the best way to get | is to develop 


yourself. One large shop conducts a 4-year tra 
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Model-building facilities .. . 


m range from two or three machines 


duction shop to a large 


} Ay ; y 
It is at the Wester 


nes 


d to subst 
the more-expensive modelmakers 
h his department may be in ch 

S access to shop machinery 
Generally, you'll do well to 
is possible with shop oper: 
mote more economical design 
part himself, he’s much mor 
of the production problems invol 
ip with a cleaner, simpler design bec 
other hand, most companies 
taking a crack at the expe 
ry. Such men are considered 
igh-quality machine work 
this way ts therefore w 
drawbacks Engineers who 
with the machinery art 
usually don't allow 
te machines 
Some large R & D laboratories solve the problem an 
ther way. They keep the engineer out of the main model 
give him a small floor shop where he can fuss 
nachinery himself. This makes sense where th 
shop is very large because 
shop the more procedural 
Service 
small floor shop is, of course 
but a large laboratory can make t 
vations sometimes do pretty much the same thing 
on a smaller scale. They have an old lathe, 
press and a drawer full of hand tools off in 
somewhere, specially reserved for engineers 
simple job like turning down a small shaft or drilling 


few holes, the engineer can do it himself and be back 


1 


minutes 


THE MODEL BEGINS 


| model shop, an engineer would enter wit 


In the idea 
precise, well-analyzed design, and hand it to a model 
maker who would turn out a production prototype. A 
more common approach is to build a model from a rough 
freehand sketch, “sometimes on a paper towel,” as one 


director puts it. The machinist or modelmaker is free to 


76 


WHAT GOES INTO A MODEL SHOP? 


Most shops 
have these tools: 


Some have these 
optional extras: 
milling machines 
bench lathes 
arbor presses 


optical comparators 

spot welders 

jig borers 

jigsaws 

hobbing machines 

heat-treating furnac: 

engraving machine 

jeweler’s lathes 

woodworking ma 

painting and platir 
equipment 


sheet metal working 
machines 
presses 
surface ari 
tool grinders 
bandsaws 


welders 


commend changes t the engineer vho 


them into the existing drawings. As each part of 
is finished, the drawing for that part should be 
to the drafting departmer so that the wor 
and a book of dr gs are finished aln 
eously 

Of course, you can set up shop procedur 
or informally as you please. Generally 
more formal than those where engineers can 
ind tell a machinist what they want. Most shop 
it least a freehand drav ng with some dimensio 


' 


erances ind cated Or aetall wo 
desien and mode 
prototype is pr 
Throughout tt 
modelmaker 
possible de 
nginee! 
If ip 
channe the ode Torts 
will not hampe nstruction of 
this reason, most shops assign a model 
along with the project from start t 
In addition to communication between 
nd engineer, there should be liaison betw 
nd production shop. This will help give 
iS Much advar information as possil 


the model becomes 


} 


EDITOR'S NOTE 

full-size appearance items, or 

which prove design principles 

Sept. 16 ‘57, p 99, describes vari 

tells how they helped save thousands 
untless manhours 





A combined reprint including the series of 
M »dernize 


in the R & D Issue last week, and tt 

How to Modernize” is now available Copies may be 

at 50¢ each, as long as the supply lasts, by writing Read 
Service Manager, Product Engineering, 330 W 42nd St, N Y 
36. Ask for ‘Plan ‘59” reprint 
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METHOD of FINITE DIFFERENCES 


Suppose you're designing a cam 
and don’t have its equation of mo- 
tion. To find its velocity and 
acceleration characteristics you can 
use the old-fashioned graphical 
way—drawing tangents to the 
motion curve. But here’s a nu- 
merical method of approximations 


that gives more accuracy. 


BERNARD W SHAFFER 


Professor of Mechanical Engrg, New York University 


IRVIN KRAUSE 


Lecturer, City College of New York 


Tangent at point y 

is approximated in numerical method by slope of line joining 
two adjacent points y and y Method also includes use 
of four adjacent points for greater accuracy 


} 
. ; 
veiocl 


omp' n 


ope! ition 


quation 


Although t 


APPLICATION TO SAMPLE PROBLEM 
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COMPARISON OF ACCURACY GIVEN BY DIFFERENTIATION METHODS 





POSITION 
OF 
DRIVING 
ARM 
6, deg 


POSITION - - 
y, in. First Finite Second Finite 
Difference Difference 
Eq (1) Eq (3) 


VELOCITY, IN. SEC 


ACCELERATION, IN. SEC 


Exact Method, 
Eq (6) 


First Finite 
Difference 
Eq (2) 


Second Finite 
Difference 
Eq (4) 


Exact Method 
Eg (7) 





0.0000 
103 839 
195.646 
265.452 
305.922 
315.204 
296 582 
257 755 
207 774 
153.992 
100.955 
49 676 
000 000 


000 
105 
199 


000 


319 
300 


OAUaaAauaeena d 














41,174 
38 , 300 
31,894 
21,492 
9,425 
2,334 
11,891 
17,771 
20,412 
20,674 
19,843 
19,332 
18,617 


41,483 
38,611 38 , 868 
32,159 32,020 
21,635 21,655 
9,400 9,403 
2,518 2,487 
12,197 12,136 
18,041 18,016 
20,610 20, 597 
20,766 20,772 
19,816 19,941 
19,349 19,088 
18, 498 18,750 


41,250 














Sample problem .. . 


in this article is based upon slider-crank mechanism above, 


length of driving arm AB, L 


where R 


rod BC 


length of connecting 
Angular velocity w of driving arm is assumed con- 
int; y axis is taken along direction of 
riginating at A 


motion of the slider 


ire analyzed by using first- and 


ns and then comparing result 


in an exact anal 


When curve’s equation is known 
ution, of urs ills for 


di place 


knowing It 
ment velo ify ini i elera 
Ihe { 


ink equations ar 


Displacement of slider in terms of the angular position 


rf , 
] 


Velocity of the 


spect to timc 


slider is th 


Thus, 


first derivative of iq 


] ] 
since w=—dé/dt 


78 


Acceleration of the slider 


lerivative of Eq 


nstant 


n the 
ind for 


mmetry 


lor Cxamp 


ider at @ 
position 


to its | 


Thus, according to 


it @ 


10.8594 1.0000 


Numeric i] iluc 


vinmetry 
ad ie Ce 
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HOW TO DERIVE THE EQUATIONS 


The position of any point in a mechanism 
expressed as a function of time v(t For am 
mechanism the function y(t) is continuous and 
lerivatives. One may, therefore, write Tavlor 


ompare the values of the function at t and (t 


Dencting the 
value of y at thi : then the time 
the left o re t ind to the 
values of 5 
‘ , resp 
With this 
iding the 


103.839 in. sec 


ia) 


\ccording to the col hnite difterence, Kg > 


elocity is equ 15.845 in. ‘sec hese ma 
ompared with the exact value of 


listed in the tabk The results of similar calcula 


105.906 in 
ried out for 15° intervals, are shown in the tabk 
Acceleration of the slider can be found directly f 

the displacement data. When the numerical values 


#=15° are introduced into Eq (2), the first app 


tion for acceleration 1 38.300 in. sec’, whereas 


t second appro 38.6 i! 

+) the second approximation is ll in EDITOR'S NOTE. F 

exact acceleration is 45,5065 In. sec method for performing grap 
Graphical iIntegratior Aug 


COMPARISON OF RESULTS cle ts éneas of Gadhia ia 
Thus numerical results obtained by finite-differenc Another ennceath to Gierentia 


methods differ onlv slightly from those obtained f of points is to find an equat 


ethod making se 


the exact solution 
sufficiently accurate for most mechanism analyses. H 


It ippcars that kg 1) and re shortcut 
1 \ Fitting With Ort yonal Poly 
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DESIGN FEATURES 


it’s already 19259 in DETROIT 


There have also been engineering changes . 
in the ‘59 cars, even though the new models 
continue emphasis on styling—and sales 
problems have dominated most of the past 
year's thinking in the world’s auto capital. Increased 
Shown on these two pages is a sampling our piers 
of the ‘59 improvements—modification 
of existing suspensions, better brakes and 
shock absorbers, more work for servos. Broke drum width 8 
The attention to suspension and braking ee 
reflects impact of foreign and sports cars 
on the US market. Such changes are 
evoiutionary—nothing drastic can be 
expected until next fall's ‘60 models show 
what's being done to produce smaller cars 
and eliminate or reduce the drive-shaft 
tunnel. 
Meanwhile, the length, width and horse- 
power of most ‘59 models has been PONTIAC 
increased—and prices will undoubtedly 
keep pace. Bigger brakes .. . 


and improved brake cooling are mechanical features of the new Pon 
tiacs. A 1958-1959 comparison shows increase of 9.4% in brake area 
and 39% in brake-drum weight. Moving the rear brakes inboard 


Cooling flange 
added 


in. provides additional air space for heat escape Flanges on the front 
brake drum act as scoops to force cool air over the unit. This should 
help solve brake-heating problems caused by smaller tires and wheels 
used in the past few years. 


CADILLAC Accumulator principle . . . 


is used in °59 shock absorbers to assure Cadillac’s 
famed easy ride. Plastic envelope filled with Freon 
12 is placed in enclosing sleeve, and expands or con- 
tracts to keep oil under pressure at all times 

As plunger is pulled to bottom of cylinder (A), gas 
in envelope expands, forces oil through ports to elim- 
inate air pockets behind piston When car hits a 
bump, piston is forced up in cylinder (B), oil flows 
through ports into sleeve and compresses plastic en 
velope. Spring-controlled orifices control flow of oil 





through piston 
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IN NEW PRODUCTS 


CHRYSLER 
Height-control or 
leveling valve Automatic leveling 


keeps rear of °59 Chry 
variations in load. FE: 
matic-leveling 
pressure air to a reserve 
Car 1s empty, air units support appr 
the rear axle; remaining load 
springs. Leveling valve, mounted 
is connected to rear axle by a fi 
Air umts As load on rear end it 
flexible link opens 
pressure reservoir Car 
valve. This combination of ] 
rovides many 
Upper-contro/-arm Bolt Upper and back-up lig 
bushing assembly F control r units fail 
j arm 


f / 
ae fw 
Adjusting 


ram 


nner rantrn 
Upper -conire 


orm braket ~ 2 


lntinitely-voriable 
. cam adjustments 
Cam adjustment .. . f 
f ca wind caster, in 1 n Chrysler prod 
shim system—and promises 
reased tire life Rotating 


aster setting. ‘To 


tated required numbe! 


ball joint has spiral grooves 


ip-and-down movement of fror 


} 


tween ball and socket Anti-sway 
es friction and _ ball-joint bor 


Pushbutton weather 


made possible in "59 Chryslers with servos that control 


Outside 


gir 


nters through an intake grille in 

lled by the outside-air door, shut-off 

d I t door—all positioned by vacuum servo 

Mounted on driver's right, five heater-control but 
la d OFF, LO, HI, DEF and \ 

OFT n ps the ater blower and closes 


toh door t 





= — = 
p outside air from entering the — 
LO or HI buttons opens shut-off 

r door to heat position, directing f 


é- 


f the car. Pressing the DEP — in —| ¥ 


“ Letroster door 
i \ (@ 
r speed, opens shut-off door and , = eo f 
7 


rect 60% of the air upward 
against the windshield button shuts off the blower 
and opens outside-air door to direct incoming air toward 
passenger's feet [emperature is controlled by a sliding 


to the water temperature-control valve 














\ 4 
Heat outlets underneath 
instrument pane/ 








Push-button console on instrument pone/ 





This diesel-engined tractor responds fast under heavy 
load, thanks to efficient supercharging. Then control cuts 
in to hold turbocharger at peak power. 


There is less telltale exhaust smoke at low speeds, indicating fast-peaking horsepower 
and greater lugging ability. Another result: such Caterpillar wheel tractors, DW20 
and DW21, can operate at higher speeds with decreased specific fuel consumption 
The controlled supercharging system is produced by Garrett Corp, AiResearch Indus 
trial Div, Los Angeles, and may be applied to any turbocharged diesel 


Ow pressure sensor 


Flow of exhaust 


MITO! TOkES Over 
t maintain Potentia 
mitations of 


trbochargers: low - 


—_ — — 
———————— 
—_—— 

a 


d air for needed 
turbo speed ed turbo 


Conventienal turbo 
harger to the en 





- y ee 
adequate super 7 —_ 
wine accelerates, the 





Additional air trom turbo 


mpressor supplies 
n When compressor 
ptimum, actuator cuts 
ily enough exhaust ; | Notura/ aspiration 


6 Gad 








Air -responsé time 





PRODUCT DESIGNS 


Improves 


Jet passengers get pressurized air conditioning from 
1200-F engine-air cooled to 65-75F. Key component 
in cooling circuit is high-volume, lightweight exchanger 
of multipass design. 


Heat exchanger, photo at left, drop 
assembly includes liquid boiler, ex; 
and pressure regulator. Produced by 


Div of Surface 


Cooling-ow intoke 


Air-conditioning circuit 


/nto cabin 
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Slip casting made these . . . 

metal-ceramic parts, too large or intricate for other shaping 
methods this page) closed tube with bend, flame-holder 
segment; (facing page) ?!/2-in. OD pipe, jet nozzle. 


L M SCHIFFERLI JR. 


Staff Development Engineer, Haynes Stellite Co 


Thx time-tried method of shaping parts known as slip 
casting is widening its field of usefulness. ‘Uhis is a tech 
nique long used with clays and more recently applied t 
metal ceramics. It has now evolved into a new way to 
ist parts from powdered metals 
Here, as in powder casting methods, the starting point 
1 solid ground into a fine powder. But turning this 


— 


SLIP CASTING... 


From giving intricate shapes to clay, this slurry 

wight places. method moved into metal ceramics and now has made 2 
: Start with powdered metal. Here's how it stacks up 

against other powder processes—and where it’s heading. 


powder into a slurrv befor sting, rather than dr 
pressing it into a compact mak ifferen¢ The pro 
illows larger parts and more intri ones—with 
oth curves, and with under 
Ihere is also more uniform and 

f the finer grain size 
Design data given here comes from working with 
metal ceramics such as chromium-aluminum oxide, and 
with a limited amount of tungsten metal which, because 
of its high melting point, can be shaped only by powder dicate this method ' 
methods. Tungsten has therefore become the first metal of parts 
e As with all powd 


materials that woul 


powder to be slip-cast commercially—as applied to metals, 
the method is still in its infancy. There are several reasons 


why its applications are expected to grow 

e As binders improve, the casting material shows highe1 
strength in its green state (before oven drying 

e Adaptation to lighter metals such as stainless steel 
ilready developmental: PI May 19, p 12) and titanium 
will allow larger parts than can be had with heavy tung 
sten, and closer dimensional tolerances 


e The intricate shapes possible with slip casting in 


chances of augme! 
tional production 


Solving Slip Problems 
[he process is basically no different for meta 


nd metals than for clays. The powder is dispers 


1 liquid suspension 


lled the slip. This mixture 
ld hich absorbs the liquid 


into a plaster m¢ 


COMPARISON OF POWDER FORMING METHODS 


Slip Casting Cold Pressing Hot Pressing Extrusion * 


Straight sides, Straight sides Wide choice of cross- 
Fine surface detail section 
Max—dia, 10.; Limited by press size | Continuous 
strength length to dia, 8:1 Section limited by press 
Min wall, 1/16 in. Min wall, 1/32 in. size 
Mold or Die Material. . . Plaster Steel Graphite Abrasion-resistant 
Tungsten Carbide steel 
Steel—25,000 Usually 1 Limited by die wear 
Tungsten Carbide— 
over | million 
Production Rate. . Low High 
Dimensional Tolerance, in. /in +0.030 +0.0015 radial 
+0,0025 axial 





Intricate shapes with 
undercuts 
Large, limited by green 


Shape of part.... 


Size of part 


Mold or Die Life, No. of parts 80 to 100 


Moderate High 
+0.005 Slightly better than with 
slip casting 

















* Data is for ceramics; process not presently used for metals 
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Cc] 
th nn 
Holes 


lai Vari 


Flat surfaces 


EDITOR'S NOTE: F 
small intricate shape 
Design for Metal-c 


jives ba 


a-pressed proces 


on design intended spex 


Titanium Carbide , p 84 
¥ combined advantages of titaniun 


vers powdered 


metal techniques utilizir 


carbide and stainless steel! t ve high 
e ‘57, p 182, discusse 


temperature problems 


Tips in Design 


Length of parts lim f furt 

eh Submicron Metal Powder Jun 
fine particie-s kes sintered parts as strong and 
dense as nd “Powdered G 
4 ‘57 


Stronger 
asting 


the i De 


Max width 1 by it upp vantage 
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FRANKLIN D YEAPLE, Jr, Associate Editor 


of 


ond i 

rate at vary 
mtrol. Th 
m-standard 


SINGLE SPEED 


nstant notor;rs. a om 


d, are tabulated in tw 
ide t Motor Applic " 

vides shortcut to motor 
f single phase, polvphas 


motor nd recommendations; “How 


tric Moto nd Motor Controls.””. Mid-Oct 

p H2, compares performance and costs for all sing] 
ind variable-speed motor types from sub-fraction 
hy 

to make that the smallest and 


outlined in “How Big a 


+ 


is chosen are 
Mot Sept '52, p 142. 
Load calculations are made easier with thx ty 
iphs: “Torque, Rpm, Hp,” June 9 °58, p 83, to 
linear conversion between force speed and power 
nd “Selecting Motors for Fans 
Mav °56, p 217, for appl 
the square of the speed 


ind Centrifugal 

cations where torqu 
Moment of inertia 
! 1, and its conversion from load to motor speed 

en | The Significance of WK* and How to Calen 
It Mid-Orct p { 


NEMA standards for rating and frame size are inter 


86 


SELECTING 


Want to pinpoint the right type of ac or dc 
motor for any job? The answer is at your hand. 


In these last few years, Product Engineering 
has covered the field with several dozen 
articles on motors and controls. They span 
the power range from 1/2000 hp to 4000 hp. 
Taken together, these articles tell about 
performance, cost, duty cycle and other vital 
statistics involved in the selection of the one 
best motor for a machine. 


Here is your bibliograohy of the key articles. 


preted in: “NEMA-Rerate Motors,” N 

from 1-30 hp; and “New NEMA Standards for M 
Feb 3°58, p 54, from 40 to 125 hp. Locked-rotor cu 
nt limits are gi , Starting ( nt—-NEMA 


Apr 28 '58 


A= 


Limits,” 


Protection against mechanical and electrical damage 
is given bv bi-metal, magneti r melting-all ] 


see “Overload Rel f Mot Prot Mid-Oct 
54, p H2 
Single-phase 
Characteristics of small singk phase motors 
d with polvpha nchronous and 

from | 300 to 3 ire summarized in “Sel 

or Small Mot Mid-Oct °53, p Hi] 
rque curves and | 


ional ind wt 


| \l 
ge single-phase mot 
in “Shaded pole Mot Ju 


Increased use of squirrel-cage, single-phase motors 


rit tional I) 


business-machine applications is discussed i Si 
Induction Motors,” Mar 3°58, p 72 

Domestic-type motors and planning prior 
re detailed in “Applving Singk phas 
Motors,” Oct "56, p 19% 

Matching motor to fan characteristics is 
developed in “Motors for Direct-conne 
56, p 194 
Polyphase 

Calculations of duty cycle are give 1 
tion of Motor Hp from Duty Cryeclk int 
0, p 131, and Sept 0, p 135; and 
Duty Cycle in Selecting Polyphase Mot 
p 176. 


Detenmnu 


For selection of tvpe if dutv cvcl 
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RIGHT MOTOR A STAFF REPORT 


tables in “Selecting Polyphase Motors,” Aug 15 ‘55 Nov 52, p 189 
p 58. “Motors for Severe Duty Cycles,” Jan 51, p 145 Component M 
lists major types available in order of increasing cost ratings of typi 
Inertia and heating problems are solved in “Driving ac and de equipment 
High-inertia Loads,” Apr 56, p 142, which relates fl Keeping several motors in step 
wheel inertia to motor design; “Lower-speed Motors for varied is discussed in “Adjust 
High-performance Drives,” Sept 16 "57, p 96, shows Drives,” Mav p 14 
how a lower base speed is as important as decreased for Adjustable-freq 
inertia in reducing energy losses during starting or stop for description of 
ping; “Controlling ‘Temperature Rise in Induction Motor Fast speed changes 
Drives,” Jan "57, p 167, tells how to improve squirrel controlled t 
cage motor life by good matching to dutv evcl 
Starting-up and running problems with polvphas 
tors are discussed in two articles: “Methods for Startin SPECIAL TYPES 
phase Motors,” Feb °56, p 183, describes all metho 
with precautions given for excessive voltage and cur 
nations; “Operating 3-phase Motors from Single-ph 


me aeade a bearings d ) ; ee 
Supply,” Apr °55, p 134, shows how temporary | 


, io ll Ha 


Unusual environments 


with hen t 


, } 
s-phase supply at proposed installation need 


not 
dering of polyphase motors 

Protection from environment is also important: “How : TM : 
to Select Motor Enclosures for Contaminated Atmo ag . 
pheres.” Oct 14°57. ] . Winding variations and special rotor design 
imbient conditions, with suggested enclosure types; and 
Motors for Hazardous Locations,” July "53, p 148, de 
fines explosion hazards, describes typical safeguarded mo 


) includes tables of unusu 
il I t | { »S 


S \l 


tor designs 


VARIABLE-SPEED DRIVES 


De motors and controls provide one straightforw 
solution to infinitely variable speed. “Types and use 


f De Motors and Controllers,” Mid-Oct °56, p H14 Space and mechanical requirements 
hows winding design, control methods, and perforn ferent conhy t Shaft Ac M 
ice for all dc motor tvpes; “NEMA Standards for D 
Motors and Generators,” Mid-Oct °56. p H10, define 
dc motors and evaluates speed control, temperature 

ind load inertia; “Improved De Motors,” Mar 31 ’55§ 
p 108, describes new water-cooled, shell-tvpe field-and 
irmature controlled motors that are more compact lows how 
“Safetv in De Motor Controls.”” Dec °55. p 193, shor high speed 


how to prevent overheating, fire and injur Servo and actuator motors f 


4 


Ac motors and controls can have variable or adjustab] ited | M 
peed, but usually need frequency-conversion equipment p l4 truct 
or special windings to do the job. For a drive requ 
ing several fixed speeds see the following two arti 
Multispeed Moto Jun “57, p 140, and “Cont 
for Multispeed Motors,” Feb °57, p 183 

Packaged variable-speed drives emploving \acuuim-tu 
ontrols, eddy-current clutches. motor generator sets and 
unplidvne motor drives are compared for performan¢ 
in “How Adjustabk speed Electronic Drives Compare 
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cheap, 
quick... 


NAME PLATES 


for 


PROTOTYPES 


1 Composite negative . . . 
is used to expose the sensitized acid-resistant coating on a 
colored sheet of anodized foil. 


WR MacKINNON, Chief Process Engineer 
Hughes Aircraft Co, El Segundo Calif 


Wf hen only one or a handful of name plates, dials or 
instruction panels are needed, usual methods take too 
ich time and money. Design changes in a prototype 
ime plate before it is finished; tool and 
ire costly. A fast low-cost method was 

oduce finished name plates in short runs 
engineering department at Hughes found 
with Fotofoil, an anodized colored metal 
with a light-sensitive acid-resistant ink 
heets are supplied by Miller Dial and Name 

kl] Monte, Calif 

rk is prepared and photographed, and the nega 
d to make a print on sensitized aluminum sheet 


ired thickness. The sheets are developed and 


to produce finished name plates in a matter of 
Moderate quantities can be produced economi 
l] ind two workers with modest equipment in a 


6 x 5-ft area can produce 7000 parts per day. 


Exposed sheet... . 

is developed by a process that softens unexposed 
areas so they can be washed off by a stream of 
cold water. A 1-min. acid dip then removes colored 
anodic coating, exposing white metal. 


3 Developed sheet . . 


is then sheared and punched to produce finished 
name plates. 
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Chiksan Swivel joints, with full 360° rotation allow 
duplicate sets of lines (left) to be compacted into small 
spaces (right). 





 GHIASAN swe Joints 


Got a bend radii problem? Then let Chiksan engi- 


neers go to work on the answer. Chiksan has the 

years of experience and know-how to handle your 

problem quickly, efficiently. d 
Chiksan Swivel Joints provide unlimited flexi- ) 

bility in a compact package to meet your exacting 


air, hydraulics, fuel, oil, water or other fluids, it 


will pay you to have Chiksan provide the right —_ Typical Chiksan Swivel Joints 


swivel joint for your bend radii problem. 


s CHIKSAN COMPANY — BREA, CALIFORNIA - CHICAGO 3, ILLINOIS - NEWARK 2, NEW JERSEY 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


Well Equipment Mtg. ¢ 
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Zero cases, sealed pressure-tight by LINK-LOCK 


guard instruments 
against humidity, dust, 


atmospheric pressure changes 


Delicate electronic and optical equipment is 
shipped long distances . . . handled again 
and again . . . and sometimes stored for 
long periods in transit cases manufactured 
by the Zero Manufacturing Company, Bur- 
bank, California. 

The unique containers shown here are 
deep-drawn aluminum, seamless, with pre- 
cision-fitting gasketed lids. They comply 
with rigid military specifications, insuring 
protection of contents against humidity, dust, 
and variations in pressure. 

To effect the critically important pressure- 
tight seal, Zero specifies Simmons LINK- 
LOCK fasteners. 

Hlere’s why LINK-LOCK is ideal for use 
on precision-built military cases as well as 
on inexpensive commercial containers: 


® Positive-locking without springs. 
Simmons No. 3 LINK-LOCK fasteners are employed © Impact and drop resistant; not affected by 


drau 


fransit cases. 


LINK LOCK is availal n three sizes, for light, med- arcuc temperatures. 
ium, and heavy duty. Compact design—lies flat open or secured. 


Latch design can be varied to suit differ- 
ent applications. 

High preloading and high load-carrying 
capacity. 





WRITE FOR CATALOG NO. 1257 
It contains specifications, draw- 
ings, details of LINK-LOCK 
and other Simmons Fasteners 
with unlimited money-saving 
applications. 

No. 2 LINK-LOCK. Llalf turn applies high closing 


pressure counter-turn disengages or opening. 


Ss 4 nw ivi © i S FASTENER CORPORATION 


1751 North Broadway, Albany I, New York 
QUICK-LOCK SPRING-LOCK @ ROTO-LOCK e LINK-LOCK DUAL-LOCK HINGE-LOCK 


Yee “urs page Calaiog in Sweet's Product De ten File 


90 CIRCLE 147 READER SERVICE CARD CIRCLE 148 READER SERVICE CARD-> 





and “universal” contact blocks .. . permits assembly of more than 100 devices 


GENERAL ELECTRIC ANNOUNCES 


NEW “butlaing block” d-c contactors and relays 


General Electric’s new line « > con- mum number of standar 


j 
and relays 
t 


nent design buildin tory, but valuable st: 


featur new c nly does this mean less « 

rage sp 
ru eleased! 

ected frame and | par ndard Immediate  availibility—with 

issembly kits ind iniver mn Electric devices, the « 

blocks, more than lifferent control you want can be assemble 

No need to order a specifi 

await delivery or § ck 


devices < 


design c 
important cost-saving dvantage ber of special 1 
Reduced inventory—with building-blocl you want—when y 

it toch nly mini Order from 


GENERAL ) ELECTRIC 


Vitreous-enameled resistors Plate-type rheostats 

ues from stock, fixed lide-wit t pletely encased in me t \ nger ¢ 

Call you ~ representatiy more reliable service r an} pplicatior Section A784-10 
General Electric Co 


Schenectady 5, N. Y 


vatt 
atts 


e send tne 

GEA-6621—D-c contactors and relays 
GEA-6592—Vitreous-enameled resistor: 
GEA-6474—Plate-type field rhe« 


Name 
Company 
Address 


City 





92 


Still More News from VEEDER-ROOT 


ay Quick-Reset, High Speed 


Geared REVOLUTION COUNTER 


Here’s a new geared revolution counter 
designed for general purpose work where high speed 
and quick reset geared revolution counters are re- 


quired. It will accept speeds up to 6000 rpm or 8000 Everyone 
cpm Can Count On 


One flick of the lever (through 60° arc) will reset 
the counter to all zeros. A new modern case design and 


extra big numbers (.227 in. high) provide excellent Ve p | p [- Ro ot 
visibility at extremely wide angles. The counter is 


ideal for in-line reading. 

ideal for in-line reading onetieatenannaines 
Where dependability is desired together with the Hartford 2, Connecticut 

added feature of positive subtraction, the new Model Mastin, San. = Soon, 6.6. » Anes 


1523 revolution counter offers exceptional possibili- ew) ee 
ties. Write now for prices and specifications. ' 
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TT = ' ‘ ’ , 


Manutacturers of high quality stainless and carbon steels 





Handy & Harman 

Sil-Fos Silver Brazing Is 

Used by Induction Motors Corp. 
in 5427 Different Motors 


Induction Motors Corp. of 
York, and Maywood, California, has built an 


tstanding reputation as a desiqner and 


Westbury, New of silver alloy brazing 
t as a reason for its wide 

0 it industry. The facts 
any more benefits; gas- 
thermal and electrical 
This large variety of motors, blowers and aah de , and production econ- 
fans for an equally large variety of applica- — t qualities of silver alloy 
‘aZl t any time, we will be happy t 


manutfact } oO S th-fractional horsepowe?) 


. _— : 
motors...fo? n/ high performance reasons 


tions, stems from 15 basic motor frame sizes, — = ” 
depending on length, pole materials, wind . a jualities (and 
FIRST, BULLETIN 20 ites , . 
; ings, groove angles and the like 
fF to i Handy & Harman silver alloy brazing is con- 
cerned with brazing the rotors. Each rotor 
whatever the size) is joined by a preformed 
ring of Handy & Harman SIL-Fos, by induc- 
ti Pes ating eee alloy oo — hs reck- Your No. SOURCE OF SUPPLY 
oned in pennies. For example, the alloy cost 
per 7s” frame is two cents per Joint, or fom cong 


cents per complete assembly. 





That’s an example of the economics of silve 
alloy brazing. Performance requirements are 
quite another thing — and they are unques- 
tionably stringent. Many of these motors are 
used in aircraft and missile work and must, HANDY & HARMAN 
of course, meet the most extreme environ- 
Genera! Offices 

mental conditions. 

82 Fulton Street, New York 38, N. Y 
Strength alone would be reason enough to Distributors in Principal Cities 


Connecticut « Chicago, Illinois « Cleveland, Ohio «+ Detroit, Michigan « 1! Monte (Los Angeles), California 


Offices and Piants  Atianta, Georgia « Bridgeport 
Providence, Rhode Island « Toronto, Canada «+ Montreal, Canada 


Oakland, California « 
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the Beryllium Copper ROLLPIN’ 


Strong ... highly resistant to corrosion . . . nonmagnetic . . . extremely conductive 
g gnly g y 


Now you ean use Rollpin to cut assembly and maintenance 
’ ® | 


i whole new group ola nical ns \ new ling I rcle 


ngest of the coppel hase 


| 


rvilium copper, one of the 
pens the door to a wide variety of uses where re 

e to corrosive attack. good electrical properties and 
sual characteristics ar required. These slotted 

r spring-pins can be used in assemblies that 

mbing fixtures to electrical instruments, pa 


yn with other copper base allo 


ELASTIC STOP NUT 


6 
« 


t. R47-102. € ‘ ‘ Nut rr 


zl . aE t ‘ 
%, ) { py ’ 2330 Vauxhall Road, Union, New Jersey 
Ne) , eae as Ge ' 
as a rivet =X _ . ( pod bery ’ " . 
TRADEMARK 
fm , we 
AQ » - . 


f \; op y 
: NY 


replace tapered pins “Ysa set screw 
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SPECIAL-PURPOSE 


... for round, revolving shafts 


O 


Here are linings, bearings and mounts illustrating 


a variety of helpful hints in bearing design. 


Groove patterns 

for bearing liners can be designed in almost limitless variations trom eight basic 
arrangements shown here. Grooves help bring a copious supply of lubricant 

to reduce shaft friction. Such factors as speed. pressure and temperature 


affect choice of groove design 


Light-duty thrus 


bearings feature conical shaft-end 





ould be provided. Bearing insert 


ria Only ne contact is given Db 





Pedestal-type 
thrust bearing is usually designed to take 


thrust loads from shafts perpendicular to the 


bearing plane. As shown here, it is sc 


times best to dome surfaces of bea 


material to present minimum beari 


This can 


g area 
speed up running-in time but bear 








ing pressure is greatly increased. However 
maximum permissible pressure varies greatly 
for different material it should not be 


exceeded 


Universal bearings . . . O 


can accommodate thrust from an practical maxim 


variation from vertica Ball end ’ a mmodated by socket (5 


; 


act 


withstand heavier duty bearing seat 
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BEARINGS 


O FEDERICO STRASSER, Mankowitz & St 


Product Engineering 






































Journal and thrust ;' : 
Caambered bearing 

bearing combined for large loads consists of multiple thrust 

llars over which the loads are distributed 

simple design of pin 


co 


For light loads, however : ails . ° 


and groove (8) is low-cost, efficient arrangement 


V-support 
with adjustn 


whe 


Self-aligning 


} pe 


Open bearings 
provide shart 


cumference 
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SELF-LUBRICATING 


prove a match for top payloads 
on ATHEY Rear Dump Trailers 


Bronze Bearings have proven more than a match for the 
34-ton payloads on Athey Rear Dump Trailers 


PROPERTIES 

shioned against shocks and impacts, these Oilite heavy-duty OF SELF-LUBRICATING BRONZE 
have demonstrated that they will withstand years of OILITE BEARINGS 

yment and still give satisfactory service. They require only 

infrequent lubrication and help Athey substantially increase the 

dependability of its hauling units. Yet, Oilite Bearings cost less 

than many other type bearings! 

No wonder more and more designers are specifying popular Oilite 

self-lubricating Bearings for motor vehicles, appliances, engines, 

power tools, machinery and countless other products. 

Contact your local Ojilite Engineer today. He'll gladly provide 

complete design information to help you make your bearing 

and bushing applications low-cost, dependable and maintenance- 

free. Look for him in your telephone directory under “Bearings— 

OILITE” or write direct to Dept. A-10. 


the most trusted name in powder metallurgy 


AMPLEX DIVISION 


CHRYSLER CORPORATION, DETROIT 31, 


MICHIGAN 


Le 


NGS 
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Product Engineering 


for STAINLESS STEEL 


These tables cover electropolishing and other finishing methods 
in terms of applications and the appearance you want. 


RICHARD E PARET, Committee of Stainless Steel Producers, American Iron and Stee! Institute 


present a wide choice to designers 





FINISH 
NO. 


TYPE 


1 Hot-rolled, annealed 
& pickled 


Dull cold-rolled & 
pickled 


Bright cold-rolled 


Intermediate polished 


Polished 


Tampico brushed 
Polished 


Polished 


SURFACE 
APPEARANCE 


Frosty white 


Similar to #1 but 
brighter 


Bright, dense 


Bright, fairly good 
luster 


Bright, good luster; 
most commonly used 


polished finish 


Soft, satiny 
High luster 


Mirror-finish 


THESE ARE APPLICATIONS 


Final Finish For Preliminary Finish When 


Hi-temp. conditions Surface will be 
Industrial needs 

Other applications where appear 
ance is not important 


Ggomaged as in 
annealing 


Curtain walls 
Industrial applications 


Severe drawing to be followed 
by polishing 


Curtain walls 
Industrial, commercial & transpor- 
tation equipment 


Light forming to be followed by 
polishing 


A semifinished, polished surface is needed for subsequent finishing oper 
ations 


Where 
not mar surface or can be blended 
easily As base for #6, #7, 
8 finishes 


Architectural trim 
Restaurant kitchen & sanitary equip- 
ment 


forming operations wil 


ana 


Decorative without high reflectivity 
Decorative 


Decorative 





ELECTROPLATING BATHS... 


give high-luster finish not achieved by mechanical means (but will not remove scratches 
or similar blemishes) 





BATH 


Phosphoric acid 4 parts 


] part 


Glycolic acid 55% 


sulphuric acid acid; 15% 


Citric acid—-sul- 55-609 


phuric acid 


glycolic acid; 30% 


water 


citric acid; 
phuric acid; rest, 


COMPOSITION 


85% orthophosphoric acid 
water with wetting agent 


sulphuric 
(by volume) 


15-20% sul- 


water (by wt.) 





BATH TEMP., 
F 


CURRENT DENSITY REMARKS 


AMP SQ IN. 


140-160 1-4 
(2-12 v) 


Removed metal remains in s 


tion sItimately requires replace 


ment of bath 
170-190 0 05-4.0 Re 
4-9 v) 


noved metal settles out 
replenished with original s 
plus conc. sulphuric acid 
0.05-4.0 
(6-12 v) 


Replenish bath 
with eq al portions of acid. 


Metal settles out 
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Mammoth press has finger-tip control 
with U. S. Rubber V-Belts— 
built matched to stay matched 


This triumph of press automation is believed to be the largest transfer 
feed press in the world. It was made by Clearing Machine Corp., 
Chicago, for General Electric’s Home Laundry Department, Louisville, 
Kentucky. The press is 58’ long, more than 42’ high, and can produce 
tops for both G-E automatic washers and dryers without changing dies. 
The tremendous shock loads transmitted by the press are controlled 
by 19-foot long U.S. Rubber V-Belts. Through a new method of con- 
struction, “U.S.” belts of even this length—and longer—are produced 
to such close tolerances that there is no problem of matching belts for 
exacting response without lag or drag. That’s one reason why these 
“U.S.” belts stand up under the split-second movement of great forces 
. why they distribute the load to insure efficient pull with minimum 
stretch. Close-up of smaller steel forming press. 
U.S. Rubber V-Belts are made in the world’s largest and most modern Thanks to an exclusive method of 
; ; . ; ‘ manufacture, a set of U.S. Rubber 
plant devoted exclusively to the manufacture of endless belts. V-Bolts ithe these can be picked right 
° e e from stock with the guarantee that they 
When you think of rubber, think of your “U. S.” Distributor. He's will match perfectly. No testing nec- 
your best on-the-spot source of technical aid, quick delivery and —— 
quality industrial rubber products. 











Mechanical Goods Division 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. inada: Dominion Rubber Company, Ltd. 


100 CIRCLE 150 READER SERVICE CARD PRODUCT ENGINEERING + October 13, 1958 





Product Engineering 


the for STAINLESS STEEL (cont) 


HOW TO GET A NO. 4 FINISH... 


no matter how rough the original surface 


ysive: aluminun 


OPERATION GRIT WHEEL LUBRICANT SURFACE REMARKS 
FT. PER MIN. 


9-60 Rubber or bakelite- Dry ; 00 eration f ery rough weld 
bonded 


Rubber or bakelite- Dry 5 00 Starting operation fo avy sheet 
bonded ste; hot-rolle light welds 


Cloth Polishing tallow o: 750 tarting operatior rolled sheet 
grease stick 


Polishing tallow o 


grease stick 


Operation «1 is a preliminary required only for very rough work 
Number depends on quality of finish desired or grit used in prior op 
operation 


FOR HIGHER FINISHES FROM STANDARD NO. 4 FINISH... 


These are the methods 


MILL SURFACE 
FINISH OPERATION~ GRIT WHEEL ABRASIVE LUBRICANT FT. PER REMARKS 
NUMBER MIN. 
6 shing Tampico or simila Powdered pumice with oil applied 1-500C 


brush as paste 


Cloth 


ffing Bias type or 
cutting sewed-piece buff 


buffing Loose disk or Commercial colo 
> bias type plied in stick o 


ishing 1 ot Cloth 
lishing 240 Cloth 


iffing tor : ne as for 7 finish 
both cutting 
and coloring) 


Manufactured-type abrasives —must be iron-free 
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ae ae 
snes 
ap 


RPM 
\ @ simply on AC! 





7 


owas 
_« 


“eg 


{ 
















just plug into 
standard AC /ines 
and dial the speed 
you want! 





U.S. VARIDRIVE Motors 


...one unit...infinite speeds/ 


So simple to get any speed you want, directly sonnel to maintain. You merely dial, and get 
from standard AC power lines—with U.S. smooth, stepless speed changes immediately! 
Variprive Morors! One compact, self-con- Thus, you set speeds for maximum produc 

tained unit does it. With U.S. Varipriv: tion as needs vary...increase machine effici 
you don’t have to buy a DC converter, D¢ ency ...output...product quality! Decrease 
generators, complicated and delicate elec- costs...rejects... manpower and materials 
tronic circuits. Just plug in this one simple waste! Available in Ratincs: %4 to 60 H.P 
unit— dependable, easy for your regular per Specify: “U.S. Varniprive Motor: 


U.S. ELECTRICAL MOTORS INC. 


54 4a 
RM F Ro , NNECTICUT 


BO*x 


FREE COLOR BROCHURI 
Ser r U.S. Varidrive 


if 
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SIGNIFICANT COMPONENTS 


A V-Ga -1-1)-0 it~) - fel ot 1 -t-) 1 





Ratchet-drive rotary 
solenoid 








iny part of r-all t " I Angle Body assembly “His 
t tation can ined by adjustment << 
t stoy Mod , ivailable with left SS 
ht hand rotation for continuous <¢ t)) A) C 
heck 
it nittent dut Ratchets are for | ind Adjusting OU. ™ yolve 
, t tand t ~ eS 
ncremen Standart nit operat % Plunger 
1 temperat f — t 5 F, « — 
assembly 
1] { p In mtit Sit ich \ 
> t+-wk del Lectronics, Inc, 30 Main \ 
St, Brooklyn l NY 
Circle 1, Reader Service Card 
Infinitely-variable Lubricant Valve 
2 Valve is infinitely variable between zero and I 
F tion of upper seat of pist ve. | 
f i ind nt ith t | } 
t if ¢ f tl ided pa ' 
\ ] th ta 
Va < I int a 
f , n tvp t i ta 
i | 1 
1 } ? _ 
i : 
, , , i ' idk ' ’ 
, 1 \ prican rod t itan ol n" i Va 
: Iinmediate d ry. Stewart-Warner Corp, 1826 Diversey Pkwy, Chicago 14 
i ] i 
iffix , rcle 4, Reade Service rd 
1. Hea i 
i ( ad 4 tec 
Ad + , iT 
lesired High-temperature lubricant 
) d iva I for 3-1 is a nonmelting-point grease f tihed witl 
\ t 19¢. I diate d Barr Recommended for meta last gla 
Machine & Tool Div, Denver Metals & nce of ga r liquid req d. Said t 
Chemicals Corp, 2130 S Platte River Dr, tance. It attacked iliphat i it Tit t 
Denver 23 Packaged in t pr 1 at $] " D t tock. Alpha-Molykote 
Circle 2, Reader Service Card Corp, 65 Harvard Ave., Stamford, Conn 


Momentary converter valve . 


i i i ‘ i 
Remote-control slave unit 
’ t ‘ ! ta ad and ‘ 
{> j ) 1inta ’ , ’ , os 
A i i tec 
( " } ; 
( ninat j : \ 
t } Iti i | t i i 
Orifice area leeding ha en completed. Mast 
38 ’ . n } , 
HH i i i i sided va c 
. wee ) i 
() | } \ macit F . & 
| , } ts a ta d f . kd tandard t Hydronic Cx 26855 Armmold Ave, Detroit 
NI lL fitt | s4 Re 
Hause Machines Montpelier Ohio 
Circle 3, Reader Service Card NTINUED ON PAGE 
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SIGNIFICANT COMPONENTS @ MATERIALS ® PROCESSES  » ON continued 





i FOB Provider 
Isochem Resins Corp 221 Oak St, Prov 
idence 9, RI 


9 Reader Service 


design that nullit 
Consolidated Controls Corp 
Bethel, Conn 


Subminiature screw .. . ee ae a 
t 1a 6 N¢ 


High-strength fasteners . 


Pneumatic exhaust valve . . ; 


APM Sales Corp, 252 Hawthorne Ave 
Yonkers, NY 
Walter Kidde & cle 10, Reader Service Card 
67 Main St, Belleville 9, NJ 


Reade Service 


Adjustable reset timer . . 


ing in t ; 
Standard Pressed Steel 
Jenkintown, Penna 


Circle 13, Reader Service 


Continuous-level gage . . 


\ 
t lurner Industries, Inc 
2 Harding Ave, Endicott, NY 


rcle 11, Reader Service Card 


il } 
Radiation Counter Laboratories 


Hydraulic pressure switch . . . $121 W Grove. Skokie. TI! 


Circle 14, Reader Service 


i ; \va 
Switch Div, Electrosnay 
4230 W Lake St, Chicago 24 


8, Reader Se 


Corp 


tha H li 4. 
One-part epoxy adhesive . .. aie ted | yeros * _ Got . 


‘ 
i 


] } 
i 


CONTINUED ON PAGE 106 
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Here Is Your Finished Drawing 


Quickly rendered to scale with 
accurate blue grid lines to guide you. 
Notice how the optional pre-print 


areas have been used. y 


Here Is Your Finished Print 





Write, Wire or Phone Today 
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New Parts and Materials continued 


to member to be 


} 


| is determined | posi 
] 


Pg tionin f stop nuts on rod, in relation 
’ to bracket, whil is controlled by 

FABRICATED |) set wt 
i | es with sti s fr 2to 12 in. Ov 


nder bor 


WI RE CLOTH nodels and piston rod is 4 in. dia. Appco 
Corp, PO Box 6, Olmsted Falls, Cleve 
land 


Circle 15, Reader Service Card 





in ft 
it l t perat Free 
wav Washer & Stamping Co, Bearing Div 
PO Box 1756, Cleveland 5 
Circle 16, Reader Service Card 





Our special business is specials ... special fabricated wire 
cloth parts made to your specifications. We save you time, 
we save you overhead, we save you production worries. And, 
you get a better part at a lower cost. 


We weave our own cloth... your guarantee of quality com- 
ponents. We are fully equipped to do all necessary cutting, 
shaping, fitting, welding, soldering, punching, binding, etc. : _— 
dite 9 9 oP 9 9 Multipurpose transmission . . . 
t for Ula 3 commercia ntail 


For more information on this “One-Stop” Wire Cloth Parts 
Service, send for our latest Parts Catalog. 


sewark 
fe accuracy ae ire loth 


COMPANY ) i 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY haiinad en gees 000 


NEWARK 


s have 
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After radial application, the Waldes Truarc Prong-Lock 
retaining ring locks and holds securely in its groove by 
means of two prongs. Because of its resistance to radial 
displacement, the ring may be used as a shoulder for 
rotating parts. Thrust-load capacity ranges from 80 to 
700 Ibs. for sizes from 3/32” to 7/16”. Bowed con- 
struction provides end-play take-up, often eliminating 
springs, washers and accessory devices. 


WALDES TRUARC 
SERIES 5139 RETAINING RING* 


application: external for shafts 
range: 3/32” through 7/16” 


*U. S. Pat. No. 2,755,698 


Ring replaces locknut, 
eases control 
calibration 


On a differential pressure control 
mechanism, Taylor Instrument 
Companies, Rochester, N. Y., re- 
placed a locknut and eliminated a 
costly threading operation with a 
series 5139 Prong-Lock ring. Also 
eliminated is the loosening and 
tightening of the locknut before 
and after each calibration setting. 
Spring action of the ring securely 
holds the calibration setting 


Rings replace cotter pins, 
spring-washers; save *68™,, 


Mason-Neilan Division of Worthington Corp., 
Norwood, Mass., uses two Waldes Truarc 
Series 5139 Prong-Lock rings on its pressure 
controller to secure pivots through which a 
right angle micrometer adjustment screw 
passes. Each ring replaces hairpin-type cot- 
ter pin and bowed washer... provides neces- 
sary tension to prevent adjustment screw 
from shifting. Manufacturing costs were re- 
duced by $68 per 1,000 units. 


Whatever you make, there's a Waldes Truarc Ring designed 
to save you material, machining and labor costs, and to 
improve the functioning of your product. 

In Truarc, you get: 

Statistically Controlled Quality from engineering and raw 
materials to the finished product. Every step in manufac- 
ture watched and checked in Waldes’ own modern plant. 
Complete Selection: 36 functionally different types. As 
many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types available 


WALDES 


- TRUART 


RETAINING RINGS 


quickly from leading OEM distributors in 90 stocking points 
throughout the U. S. and Canada. 


Field Engineering Service: More than 30 engineering: 
minded factory representatives and 700 field men are at 
your call. 


Design and Engineering Service not only helps you select 
the proper type of ring for your purpose, but also helps you 
use it most efficiently. Send us your blueprints today . 
let our Truarc engineers help you solve design, assembly 
and production problems. . . without obligation. 


Waldes Kohinoor, Inc., Long Island City 1, N. Y. 


Please send me additional information and engineer 
ing data for the Truarc Prong-Lock Ring, Series 5139 


Business Address 


Zone 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


Consult the Yellow Pages of your Telephone Directory for name of Local Truarc Factory Representative 


and Authorized Distributor. Look under “‘Retaining Rings’’ or “‘Rings, Retaining.” ©1958 Waides Kohinoor, inc 
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Never before has a standard typewriter featured ire achieved through the elimin of costly 
sO many new improvements. From Twin-Pak to secondary operations 
louch, this new Royal Standard opens up a whole A switch to die casting may be your next step 
new world of breathtaking ease and economy.” It It will be well worth your time to bring your product 
is a fine example of beautiful design, excellent eng! specifications to Mt. Vernon, for ours is a complete, 
neering and wise choice of materials four-fold service of |. Consultation 2. Die making 
Because of the remarkable strides made by the 3. Die casting 4. and Machining facilities all unde 
die casting industry in the production of sound one root occupying 200,000 square feet of space 


u 


economical aluminum die castings, the major por For quick action, contact your nearest sales 
ie framework of all the Royal Typewriters representative listed below 
ist hrough the use of aluminum die 
having cored holes, close tolerances and 
thin walls ribbed for maximum strength, Royal tals ay op 
engineers have reduced the weight of the framework , I > 2 Be my Ce 
of the Standard model from 15 pounds to approx 
imately 5 pounds an impressive savings of Pe T. v e we tes r ° ] Be 


10 pounds 


All told, the Royal McBee (¢ orporation uses from 8) 1 ~ Cc A ST | N G i oO we | 


to 3 million pounds of aluminum die castings 


STAMFORD, CONNECTICUT 
yearly and the end of die casting usage is not in 


ight. Royal engineers are constantly alert to addi 


as» 


tional die casting applications because of the tre ©) RESEARCH (@) 
mendous savings in man and machine hours which A 


PARTICIPANT 


BIRMINGHAM, ALA.: Mr. |. B. Armstrong, Jr., P.O. Box 2244 QUINCY, MASS.: Mr. Edmund W. Libby, 91 Merrymount Rd 
SALES BROOKLYN, N. Y.: Mr. Robert V. Moore, 2317 Plumb 2nd St ROCHESTER, N. Y.: Mr. William Sauers, 101 Briarcliff Rd. 
REPRESENTATIVES CLEVELAND, OHIO: Mr. Grant Eller, 6 East 194th St. SKANEATELES. N. Y.: Mr. Jerome J. Theobold, 9 E. Genesee St. 
GUILDERLAND, WN. Y.: Mr. David H. King, 75 Willow St. STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 
LUTHERVILLE, MD.: Mr. C. Mcintosh Gordon, Mays Chapel Rd. VALLEY FORGE, PA.: Mr. G. T. McMaster, P.O. Box 115 
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No matter where it’s bought... 


JNITED STATES 
BRAZIL 


Its performance and name 
Other Outstanding 
Shell Industrial Lubricants are the same around the world 


Shell Tellus Oils—! closed | 


Shell Talona R Oil 40 
diesel locomot 


Shell Rimula Oils 
engines higher speeds and greater feeds while 


Shell Dromus Oils are a quality line 
of soluble cutting oils that permit 


oil for 


Shell Turbo Oils—for utility i extending tool life. They have excel 
and marine turbine lent wetting and cooling properties 
Shell Alvania Grease and are not sticky or greasy apn ' 
dustrial grease ore at \ 
Shell Mocoma Oils , Dromus* Oils have the added ad Oil SO West SOth St: 
industrial gear lubricatior vantage of being easy to mix in hot o1 New York 20. New York. or 100 B 
Shell Voluta Oils—for high-speed quenc! cold, hard or soft water. They form Street, San Francisco 6, California 
ing with maximum stability emulsions which remain stable in any *R 


SHELL DROMUS OILS 
KZ 
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GUARD AGAINST 


CORROSION WITH 
ALCOA ALUMINUM 
FASTENERS 








Whatever you make, make it better 
of aluminum and fasten it with Alcoa® 
Aluminum Fasteners. Guard against 
both galvanic and atmospheric corro- 
sion and get lasting sales appeal with 
bright, carefree aluminum fasteners. 
For your requirements, call your nearest 
Alcoa sales office. Complete stocks of 
all standard types and sizes of Alcoa 
Aluminum Fasteners are on hand at 
your local Alcoa distributor. Look in 
the Yellow Pages of your telephone 
directory. 


7 


ALCOA THEATRE 


Fine Entertainment 
Alternate Monday Evenings 


atcoa @ 
ALUMINUM 


Pastemees 





ee SL ET OT 


Your Guide to the Best in Aluminum Value 
aiias FACTS. SAMPLES... - FREE 


Aluminum Company of America 

2247-K Alcoa Bidg., Pittsburgh 19, Po. 

Gentiemen: Please send complete specification data 
and samples of Alcoa Aluminum Fasteners 

Nome 

Title 

Company 


Address 
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New Parts and Materials continued 


Hamilton 
Watch Co, Hathaway Instrument Div, 
5800 E Jewell Ave, Denver 22. 

Circle 17, Reader Service Card 


: , 
ously over 100-hr periods 


Lubricant dispenser . . . 
meters oils automatically, from a dr 
every 30 sec to a drop every 10 min, 
equipment that requires lubrication at con 
trolled intervals Piston, actuated by a 
cam, forces out oil; flow can be varied by 
adjusting cam. Factory-set to meter about 
1/20 oz per hr of SAE No. 20 oil at 7 
Meter is driven by a synchronous mot 
On-off opera 
tion is controlled by main power switch 


Operates on 120 or 240 \ 


on machine to which it is attached. Ad 
ditives to most lubricating oils are said 
not to affect degree of flow. Plews Oiler 
Inc, 701 S 7th St, Minneapolis 15. 


Circle 18, Reader Service Card 


Rotor-operated valves... 

in 2-, 3- and 4-way models are offered in 
24- to 14-gpm capacities, with operating 
pressures to 3000 psi. Manually operated 
valves have open or closed center; handles 
detent-positioned or spring-centered 
Valves incorporate a lapped seal to elim 
inate internal leakage Rotor rides on 
roller bearings for ease of operation, even 
when fully loaded. Seal and rotor glide 


on each other, wiping and lapping with 


(Continued on page 114) 


MILLIONS 


now in use... 


Pk 


PROOF that you can 


RELY on GI 


Meet an all-around performance cham- 
pion. Gl’s husky, versatile Model “A” 
motor. Proved dependable millions of 
times over, it's the power choice of the 
nation’s great-name manufacturers . . . 
setting an amazing performance record 
in countless applications from phono- 
graphs to kitchen fans to pumps. If 
dependability is your aim, Model “A” 
is your motor! 


MODEL “A” two-pole shaded pole motor 
available in various lamination thick- 
nesses. Precision constructed for reli- 
able, long hard usage. Perfectly bal- 
anced for smooth, quiet, operation 





“P LOCKED MAXIMUM PRee 
2800 TORQUE TORQUE SPteD 


>>| >>| >> 


|> leet >| 


T 
| 


T 








>>| >>| >>| >> 





Standard shaft diameter .1817, 1/4" shaft 
available if desired. 


Write today for catalog 
sheet and quantity-price 
quotations. 


THE GENERAL INDUSTRIES co. 


DEPARTMENT GK e ELYRIA, OHIO 
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COATED ABRASIVES 
Modern Tool of Industry 
JUST PUBLISHED 


Coated Abrasives Manufac 
turers’ Inst. 422 pp., 543 illus., $8.50 


TOOLING FOR METAL 
POWDER PARTS 


JUST PUBLISHED 


By 
George H. DeGroat, Assoc hd American 
Machinist. Prepared under the auspices of 
L.S.T.F 256 pp., 134 illus., $7.50 


GRAPHIC SCIENCE 


JUST PUBLISHED 


By 1 I French and ¢ J 
Vierck Prof of Engg Drawing Ohio 


State U. 758 p., illus., $8.50 


MODELMAKING FOR 
INDUSTRIAL DESIGN 


JUST PUBLISHED 


r By 
Raiph R. Knoblaugh, Harper Landell & 


sso 275 pp., 6 x 9, 287 illus., $9.75 


10 DAYS’ FREE EXAMINATION 


| McGraw-Hill Book Co., Dept. PE-10-13 
327 W. 41st St., New York 36, N. Y 





Coated Abrasives : 
Tooling for Met. Powder Pts 
\ iraphic Science : 


( 
Modeimaking for tnd. Des 


| 
| 
| 
| 
| 
| 
Is 
| 
| 
| 
| 
| 


| For price and terms outside U.S 
| write McGraw-Hill int'l, N.Y.¢ 
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Cambridge WOVEN WIRE BELTS 





Brazing Furnoce 
Charge End——+| |200°F — Min (Fluoride Flux) |——* To inspection 


(( a 

\ oa 

“Neal Ps 
TYPICAL INSTALLATION FOR AUTOMATED ALUMINUM BRAZING 











j 





METAL-MESH BELT CONTROLS 
PRODUCT UNIFORMITY 
IN CONTINUOUS BRAZING 


Here’s a belt that not only shrugs off hot atmospheres and corro 
sive fluxes, but helps process metal parts more uniformly——and in 
less time. Moving continuously through the furnace, the Cam 
bridge Belt allows heat to circulate freely through its open mesh 


and around the product for thorough treatment 


Glass, chemicals and foods, too ... can be processed through wet, 


dry, hot or cold operations on Cambridge Belts to give increased 


production at lower operating costs. Here’s how: 


CONTINUOUSLY MOVING BELTS ELIMINATE BATCH PROCESSING give 
faster, more economical production; reduce manual handling 


ALL-METAL CONSTRUCTION IS HEATPROOF, COLDPROOF, ACIDPROOF 

Cambridge belts can be woven from any metal or alloy to tak« 
sub-zero or up to 2100° F. temperatures, yet remain impervious 
to corrosive atmospheres or solutions 


OPEN MESH PROVIDES FREE AIR, LIQUID CIRCULATION gives more 
uniform processing of product; grit, sand, quench solutions drain 
through belt immediately 


SPECIAL SURFACE ATTACHMENTS AVAILABLE-raised edges or cross 
flights hold product on belt during movement 


Whether you design machinery for your own use or for resale, your Cambridge 
Field Engineer can explain how the many advantages of Cambridge Belts make 
continuous processing practical and economical. And, he'll recommend the 
belt size, mesh or weave—in the metal or alloy—best suited to your needs. 
He's listed in the classified phone book under “BELTING, MECHANICAL.” Or, 
write for FREE 130-PAGE REFERENCE MANUAL giving mesh specifications, design 
information and metallurgical data. 


“(me The Cambridge Wire Cloth Co. Fez 


METAL-MESH WIRE Department P, 
, wine CONVEYOR CLOTH 


CLOTH BELTS FABRICATIONS 


Cambridge 10, 
Maryland 


OFFICES INDUSTRIAL CITIES 


IN PRINCIPAL 
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SE ae 


COUNT ON FIRESTONE 


&. . 3 
—AARIAMITAS 
ANT 
; \ 3 


ALUMINUM 


FOR NEW TWISTS IN TRIM ENGINEERING! 


Count on Firestone production to solve your biggest 
problems with colorful, low-cost, mass produced 
trim for automotive products and home appliances. 


Whether you want your trim designed, or the cost of your 
present design trimmed, you want Firestone Fashionized 
Aluminum. And you wi ant Firestone’s nearly 50 years of 
experience in metal fabrication combined with the most 
completely automated color-anodizing facility in the in- 
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dustry. From preliminary sketch to mass production, the 
full technical staff and resources of Firestone stand ready 
to save you time, trouble and money—to show you short- 
cuts to the brightest parts in the business, in sizes up to 
seven feet long! Write, phone or wire tod: ay for facts 
about Fashionized Aluminum. 


FIRESTONE STEEL PRODUCTS COMPANY 


AKRON 1, OHIO 
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Sanitary Type 


VARI-SPEED MOTODRIVE 


@ Especially designed for variable speed applications wherever cleanliness is a 
factor. Every sanitary feature has been incorporated: durable white enamel 
finish; machined mounting surface fits flat; bolt recesses are slanted for drainage; 
ample cleaning room between motor and reducer housing; no sharp edges; gaskets 
or seals give moisture protection to the drive at the output shaft, speed indicator 
and inspection plate; exterior speed seal meets inspection requirements; and special 
end bells make drive and motor a completely Sanitary Type unit. 

Available in hundreds of assemblies; fractional through 10 hp . . . no reducer, 
single, double or triple reducer units . . . vertical, 45° or horizontal models... . 
“C” or “Z”’ flow styles . . . and a full range of accessories and manual or automatic 
controls. For complete details, write for Bulletin K38-M588. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
pivision of RELIANCE thiviitiitit- 





Don’t overlook 
the power of the worm! 


WORM-GEAR SETS 


insure smooth driving action 
hetween perfectly mated members 


Check these important advantages for your power 
transmission needs: 
Smoothness of Operation * Ability to Carry Heavy Shock Loads 
Compactness * Large Ratios * Reliability 
Long Service Life * Self-Locking 

Horsburgh and Scott worm-gear generating methods guar- 
antee perfect mates in each set, with worm threads and gear 
teeth having identical pressure angles and tooth contours. 
Resultant smooth conjugate action delivers maximum right 
angle power transmission with minimum power loss. H&S 
gives each set a controlled inspection on the correct center 
distance for tooth contact, backlash and smoothness. 


To meet your requirements H&S makes Worm Gears up 
to 60 inches diameter— circular pitch range from 4” to 3!5” 
Ratios can be furnished from 3-5/9:1 to 100:1 Les For 
prompt response from H&S engineers, just send an out- 
line of your needs. 





_THE HORSBURGH & SCOTT co. 


Sa GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 
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New Parts and Materials continued 


every handle movement. Rotor, seals and 
bearings may be replaced without disturb 
ing piping or valve connections. Clark 
Engineering & Mfg Co Inc, 1820 Layard 
Ave, Racine, Wis. 

Circle 19, Reader Service Card 


/ 
ff 
930 


Mercury switch . . . 
weighs 1.8 gm with leads attached and 
offers sensitive operation. Low actuation 
ment facilitates gang-mounted as 
Switch mav be mounted 
position through 3¢ 1round 
idinal axis Mav be actuated by 
snap or fast-tilting action. Cor 
gement is SPST Switch i 
ump, 30 va 
75 amp, 11 
On inductive 
75 amp, 30 v ac or de with inrush 
s full load. Designed for de 
' min operating energy is avail 
ind space is limited. Micro Switch, 
Freeport, Ill. 


Circle 20, Reader Service Cord 


ar wy 


Self-protecting rectifiers . .. 
liminate high-cost protective devices, ar¢ 
d to almost halve production costs. Dif 

d technique makes it possible to pro 
licon rectifiers against short circuits 
surg¢ urrents and sustained over 

ids with standard commercial fuses 
rating of about 160% of rms cur 

rent is recommended. However, rectifiers 
will take out fuses rated at 300% of rms 
rrent value with max protection to the 


ilance of the circuit components. Rec 


} 


tifier stacks are available in half-wave or 
full-wave configurations from 1 to several 
thousand amp, with peak inverse ratings 


(Continued on page 116) 
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Request Bulletin JH-104N for complete 
data plus helpful charts on column 
strength, cylinder forces, factors of 
safety, acceleration, pipe pressure 
losses, etc. 


tema es _ 





HYDRAULIC 
CYLINDERS 


FOR UNLIMITED SEAL LIFE! 


ALL TEFLON* SEALED Against External Leakage 


TEFLON is impervious to all known hydraulic fluids, including all 
fire-resistant and special types — and withstands temperatures from 
100°F. to plus 450°F. 


TEFLON SHEF SEAL 


AT TUBING ENDS 


No blind assembly. Is 
Shear-proof 
Heat-proof 
Extrusion-proof 
Fluid-proof 


TEFLON SEALS ON 
PISTON ROD AND 
BUSHING 
Teflon rod flange seal 
requires no adjust- 
ment. Teflon bushing 
seal is shearproof. Tef- 
lon wiper keeps dirt 


TEFLON SEALS ON 
BALL CHECK AND 
ADJUSTING SCREW 
self- 


Non-protruding, 
locking, cushion ad 
justing screw inter- 
changeable with ball 


check for easy access. 


out. 


CASE-HARDENED CHROME PLATED PISTON RODS 


Provide foolproof protection against seal failures resulting from rod 
damage. The Miller case-hardened rods (50-54 Rockwell C) give 
practically complete immunity to damage from hammer blows 
wrench-dropping, mishandling, etc. The hard chrome plating over 
the case-hardened rods protects against scratch-damage and rust 


AVAILABLE IN TWO TOP QUALITY LINES 





BORE } 


JOB-RATED 


SEVERE 
OPERATING 
CONDITIONS 





] MODERATE | YOU SAVE THIS 9% IN 
OPERATING | PRICE OVER STANDARD 
CONDITIONS | 2000-3000 PSI CYLINDERS 





Model “3” 


PRICE SAVINGS 
OF 27% OR MORE! 


19 mounting styles, 
all strokes, cushion- 
ed and non-cushion- 
ed. Large selection 
for immediate ship- 
ment. 


SP : 
—_+—+—+—_4—_+—_ ++ —+ 











Mydraulic Cylinder 
Tubing End Seat 
PAT, APPLIED FOR 


PSI 


500 PSI 27% 
7 
4/2. 

28% 


For 
POWER-PACKED 3,000-5,000 P.S.I. 
— Model “H” 


— . lo" 
50 : 35% 50% More Power 


37% 
OTHER MILLER QUALITY FEATURES 


through 12” bores, 17 


Per Cylinder mounting styles, strokes up to 


43% 

° Dollar! 
50% 
7 ° 
71%, 


22 ft., cushioned and non-cush- 


ioned. Large selection for im 
76% 

Not Available nm 

000-3000 PSI 


mediate delivery. 

















*DuPont trademark for its tetrafluoroethyline resin 





® Solid Steel Heads, Caps 
and Mountings. 
® Precision-Honed Barrels. 
® Rust-Resistant Coating on 
All Non-Wearing Surfaces. 
® Space-Saving “Square” Design. 


2202-04 N. Hawthorne Ave., Melrose Park, Illinois 





High Clinching Action 
Pulls ports together with up 
to 600 Ibs. squeeze. Elimi- 
notes need to clamp. 


Wide Grip Range 
Simplifies inventory, pur- 
chasing, inspection. Same 
length “POP” Rivet holds 
tight through thick or thin 


Vibration Proof 
“POP” Rivets cannot back 
out or become loose. En- 
sures tight assembly for 
years of use. 


Least Back-Up Space 
Strong, high strength “POP” 
Rivets need only enough 
back-up space to provide 
room for set head. Gives 
more compact design. 
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Each 
“POP” RIVET 


Saves 4.9¢ 
on Installed Costs 


Saves 4.9; each over 
other blind rivets 


Saves 1.8; each over 
solid rivets 


Replace 100,000 solid rivets with strong, 
high clinch “POP”’® Rivets and you save 
$1,800. Use 100,000 time-tested ““POP”’ Rivets 
for blind assembly work and you save $4,900. 

No other rivet equals the savings potential 
in installed costs provided by “POP” Rivets. 
The Martin Company saved $223,000 on one 
fifty-plane contract alone — and with today’s 
rapidly increasing costs, even greater savings 
are possible. In addition, the extraordinary de- 
sign flexibility of these rivets gives engineers 
many opportunities for simplified product 
design. 

Extreme light weight, high production gun 
— only 2 lb., 3 oz. sharply reduces operator 
fatigue. Means more rivets set per hour right 
on the assembly line rates as high as 1200 
per hour even with unskilled operators. 

Whether you make planes, missiles, cars, 
trucks, trailers, metal awnings, furniture, 
boats, or toys, you can cut costs, simplify de- 
sign and add assembly convenience with 
“POP” Rivets. Call or write for our literature 
now — before you forget. Better still, send a 
sample assembly for riveting. 


, () Pp’ 


— 


"POP* RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. © Phone: Keystone 3-6611 


New Parts and Materials continued 


in 50-v multiples to thousands of volts 
Hermetically sealed, for magnetic ampli 
fier and power supply applications, units 
operate without derating in temperatures 
of 85 to 302 I Efficiency is said to 
be up to 99%, with a regulation character 
istic of less than 1 v per cell forward drop 
and low reverse leakage. Trans-Sil Corp, 
55 Honeck St, Englewood, NJ. 

Circle 21, Reader Service Card 


Electrical safety system . . 

for industrial equipment and vehicles elim 
inates short-circuit fire hazards difficult to 
detect until damage is done Electrically 
operated pushbutton control in driver's 
compartment disconnects battery instantly 
in case of circuit trouble; solenoid valve in 


fuel line cuts off fuel suppl; Incorpo 


rated in circuit is a tipover switch that en 
the system if vehicle tips more 

in either direction. Safety En 
terprises Inc, 530 Fifth Ave, New York 


o 
36 


Circle 22, Reader Service Card 


Wire-securing pliers .. . 
for fast, positive bundle tying with self 
locking nylon straps Wire bundles sé 
red in this manner are said to be im 
vibration and extraneous load 
Double-detented buckles eliminate 
Offered in miniature 
Dakota Engi- 
neering, Inc, 4315 Sepulveda Blvd, Culver 
City, Calif. 


pervious te 


oncentration 


is well as standard sizes 


Circle 23, Reader Service Card 


Vibrating capacitor .. . 


is said to have nominal capacitance of 2| 


] 


micromicrof Contact potential is less 


mv positive or 
f less than 0.2 mv in 24 hr at 


than 25 negative, with drift 
constant 
temperature, less than 0.4 mv change from 
77 to 122 F, 

mverts greater than | 


output te d 


ind less than 10 my in 


ratio of 
ic rms voltage voltage ap 
plied at specified excitation, 4 v rms, 5( 
to 20 ps, coil resistance of 25 ohm 
Requires no shock mounts. Capacitor as 
sembly is hermetically sealed and filled 


with inert gas to minimize drift. Unit, in 


(Continued on page 120) 
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Short cuts with Recordak Microfilming 


Latest report on how this low-cost photographic process is simplifying routines 
for more than 100 different types of business . . . thousands of concerns 


© OS OHHHHHSSHSSSSSHHSHHSSHSHSHSSHSSSHSHSSSSHSSHSHSHSHSHSSHSHSHHSHSHSHSHSHSHSHSHHOSSHSSSSESESSESESEESESESES 


we 


&. 


Ford, Bacon & Davis, Inc., leading consulting engineers, are 
prominent users of Recordak Precision Engineering Drawing 


NEW SYSTEM PUTS COMPLETE 
ENGINEERING DRAWING FILES 


AT FINGERTIPS 
NEW YORK, N. Y. 

Much faster reference to engineer- 
ing drawings, lower blueprint costs, 
and greater security are assured by 
new Recordak system at Ford, Bacon 
& Davis, Inc. 

The firm simply sends out its bulky 
files of drawings—gets back trim 
decks of cards. Recordak’s local lab- 
oratory, using lming 

pro- 
duces needle-sharp images on uniform 
backgrounds from drawings of all 
ages, and Then these 
frames of low-cost 35mm film are 
mounted in standard tab-size Film- 
sort aperture cards, which have been 
punched and verified to allow mecha- 
nized sorting and tabulating. 


SRECORDRK 


(Subsidiary of Eastman Kodak Company) 


new 35mm microf 


techniques and quality controls, 


sizes colors. 


originator of modern microfilming 
—now in its 3lst year 


eoeeeereeeeeeeeeeee 


System. Sh« 


Under the new system, 


the 
reference blueprints will be 


need tor 
Snarpi\ 
reduced. Instead, Ford, Bacon & Davis 
engineers will be able to check ar 

} 


drawing immediately in filn 


readers 


J] 
e¢ 


W nenever needed, handy-si l 
prints can be made directly 
aperture cards 

film-cards for use in 
nign 
also traces back to Recordak’s ur 


Iron 
as can duplic: 
branches 
quality ol these re productions 
ique 
microfilming methods and controls 
Meanwhile, the ‘“‘master’’ film 
can be stored off 


extra protection against loss. 


cop es 


the premises tor 


Mail Coupon Today! See how draft- 
ing rooms large and small save with 


new Recc yrdak S\ 
“Re 


stem. 


wn comparing end result with 


are, |. to r.: Bill Poor 


~ 


em 


Russ Westerhof e Schne 


csecccocosecc © OMAN COUPON TODAY: coccecccoeeeeeeseeees 


RECORDAK CORPORATION, 41 


’ > 
Send free bookk cribing Re 


Drawing Sy 


Send free bookk 
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K (STANDARD) 

For Aircraft, 

Electronic, Instrument, 
Military, Missile, Industrial 
and Commercial Applications. 


9 


Standard K and RK 


APPLICATION 


Application of R and RK connectors 
on a recording oscillograph. 


in straight and angle 90° 


plugs, wall mounting receptacles. Conduit and 
clamp entry types. 1 to 82 contacts in 213 different 


insert arrangements. 10-, 15-, 30-, 40-, 


60-, 80-, 115-, 


and 200-amp. silver-plated brass contacts. High 
quality phenolic, melamine, and formica insulators. 
Cadmium-plated aluminum alloy shells. Flashover 


voltages 1100 to 5000v 60k ps ac rms. 


KH, RKH 
(HERMETICALLY SEALED) 


For Use Under Critical Pressure and 
Leakage Conditions 


~ 


Hermetically sealed connectors... 
with steel shells, steel contacts, and Can 
seal glass insulators, fused to shell and 
contacts. True hermetic sealing. Electro 
tin plating over cadmium plate over cop- 


original aircraft, electronics, sound, and all-purpose line 


STEEL SHELL rine. 


For Open Flame Protection Against 
High Temperatures 


RECORDER connector 


For Telephone “Beeper” Connectors 


=H & 


SK-M7-21C...Widely used on two lead- 


ing makes of telephone recorded connec- 


FW and FWR Cannon K Firewall 
Connectors ... available in straight and 
angle 90° plugs, wall mounting recepta- 
cles. Inserts of phenolic or fireproof 
inserts of glass-filled materials. Crimp 


per flash provides highly receptive sur- 
face for soldering and corrosion resistance, 





type contacts. Cannon made the first fire- 
wall connector and continues the leader 
in this important field. 





tor units known as “beepers” because of 
the signal required by law in such 
rec ordings. 


special acme thread « rugged construction « variety of coaxials « integral clamps 


RK 
PLUG AND RECEPTACLE 
For Flush or Semi-Flush Mounting 


9 % 


RK plug and pin assemblies are equipped 
with an external threaded coupling nut 
which is the reverse of the standard K 
series. Note, RK will not mate with K’s 


RLKL and LKL 
(TV SWITCHING PANEL) 
For TV Panel Switching 


BA 


Quick Connect and Disconnect RLKL 
Plugs... designed for one-hand fast dis- 
connect use on TV station program switch- 
ing panels. Feature a quick coupling 
means. Latchlock secures plug to mated 
fitting (RLKL receptacle). Thumb pres- 
sure releases it. 


K Accessories 


Straight and Angle 90° Junction Shells, 
Dust Caps, Bonding Rings, Gland Nuts, 
Clamps, Dummy Receptacles 


Se @. 


Featuring High Quality Materials and 
Workmanship...Junction shells are 
designed to protect, shield, and carry 
wires through walls, panels or bulkheads 
to conduit. Dummy receptacles hold and 
protect plugs when not in use. 








cannon plugs « standard of quality for the industry 


(full line) 


ided Missile 


Other Cannon Series... Mil. Spec. “MS” 
nectors— Switching Types—de Solenoids—Gu 


Miniatures and Sub-Miniatures. 


External Power Con- 
Laun hing (Connectors 


TBF-K 


For Carrying Circuits Through Bulk- 
head: 
7” Please Refer to this Magazine or to Dept. 106 


Where Reliability for Your Product Is Our Constant Goal 


CANNON ELECTRIC COMPANY, 3208 Humboldt St., Los Angeles 31, 
California. Factories in Los Angeles; Salem, Massachusetts; Toronto, 
Canada; London, England; Melbourne, Australia. Manufacturing 
licensees in Paris, France; Tokyo, Japan. Contact our representatives 
and distributors in all principal cities. See your Telephone Yellow Book. 


TBF-K Bulkhead Connectors... fea- 
ture a double-faced construction allowing 
mating at both ends. Pin inserts. Single 
piece shell. Five insert assemblies 
available. 


See “K” Bulletin 


for Engineering Data. 
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ML, Fi 
ii-_~ 
y) 
Cc 


Peoeecite 


teidadl 


AMOUNT OF 
ELONGATION 


cr 


Spring shape and performance— 


Day 


———— 
_— 





One man distributes his 150 lbs. over a lean 6 ft. 
frame; another packs the same avoirdupois within a 
stocky 5 ft. 6 in. height. In a man, this might be 
expressed as the ratio of height to belt size. In a 
spring, it’s a handy little ratio D/d, that of mean coil 
diameter to wire diameter. The illustration shows it 
quickly—same load—10 Ibs.; same deflection—0.4 in. 
But in shape they range from the long thin spring at 


Associated Spring Corporation 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. 
B-G-R Division, Plymouth and Ann Arbor, Mich. 

Gibson Division, Chicago 14, Ill 

Milwaukee Division, Milwaukee, Wis. 


Raymond Manufacturing Division, Corry, Penna 
Ohio Division, Dayton, Ohio 

F. N. Manross and Sons Division, Bristol, Conn 
San Francisco Sales Office, Saratoga, Calif 





) or what does Spring Index mean? 


left with 75.8 coils and a spring index of 3, to the short 
fat spring at right with few coils and an index of 12 
Application of the index ratio is particularly useful 
where space restrictions exist 

Our long years of specialization have developed 
many short cuts to spring specification to make your 
work easier. For general reference purposes write for 


pamphlet ‘‘Spring Design and Selection in Brief.”’ 


General Offices: Bristol, Connecticut 


Seaboard Pacific Division, Gardena, Calif 
Cleveland Sales Office, Cleveland, Ohio 
Dunbar Brothers Division, Bristol, Conn 


Wallace Barnes Stee! Division, Bristol, Cean 


Canadian Subsidiary: The Wallace Barnes Co., Ltd., Hamilton, Ontario and Montreal, Quebec er 
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For those mechanical and electro-mechanical parts that must be 
strong, durable, wear resistant, design to use Chemiseal Nylon 
(du Pont ZyTEL). It has the highest compressive strength, is the 
most rigid, has the best resistance to heat, abrasion, chemicals, 
solvents, oils and greases—and is the lowest priced of the standard 
nylon compositions. 


U.S.G. Nylon service goes all the way, offering STOCK (sheets, 
tape, rod, tubing, special shapes), for manufacture of parts in your 
own plant; MACHINING (precision fabrication on high speed 
automatics) to your specifications; and INJECTION MOLDING 
(volume production to close tolerances at lowest cost). 


To be sure you are securing your parts at the lowest cost, consistent 
with your requirement at every stage from prototype to plant scale 
production—check your costs with U.S.G. “‘know-how’’. 


For prompt service, contact one of The Garlock Packing Company’s 30 
sales offices and warehouses throughout the U.S. and Canada, or write 


United States Gasket Company 
Camden 1, New Jersey 


U nited 
S tates 


New Parts and Materials continued 


housing, is for equipment 


t proportional a voltag 
umplification. ‘Tracerlab, Inc, 1601 


Trapelo Rd, Waltham 54, Mass. 
Circle 24, Reader Service Card 


PANEL 
LOCKING NUT 
TARGET SCREEN 
1] PUSH TO ACTUATE 


= oe. aad J 
DOUBLE INDEX B X32 THREAD 


FOR REPLACEMENT 
AND SECURING 


Pushbutton switch .. . 


and 


ighting Unit 
I 
DPD'1 


ilter 


ition With n oT 
ter Weighs 34 « Switch Div 
Electrosnap Corp, 4230 W Lake St, Chi 
cago 24 


cle 25, Recder Service Card 


Hydraulic filter . . . 
f all tyy f fluids 


d ind ( 


] 


rush or reverse flow of liquid 
| 3 and | in. Weighs 4 t 
Capital Engineering & Mfg Corp, 
5837 S Ashland Ave, Chicago 36. 


Circle 26, Reader Service Card 


Fluid power pumps. . 


series in 


16 te 2 gpm at 180¢ rpm 


ttered in two series 


sures to 2000 psi and up to 
100 K Series in rat 


G k t ngs from 24 to 65 gpm at 1200 rpm, for 
as e perating pressures to 1500 psi and oper 
iting speeds to 2400 rpm. Pumps are 
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How to cut costs, improve product design 
with stainless steel close-tolerance castings 


Cooper Alloy design collaboration with advanced casting tech- 
niques can simplify your fabrication, cut your costs. Here’s how: 


1. Drill bolt holes 

in “clip angles.” ——~t 

2. Weld clips to 1. Drill bolt holes 
stringer. 3. Drill in stringer. 2. Bolt 
holes in rake \ 93 one-piece cast 
blades. 4 Mill o __ ings (complete 
stringer slota in . Oo * with holes, slots, 
rake blades. §. : ~~ and flanges) W 


Bolt rakes to clip : - RIGHT- AND LEFT- 
angles. REPEAT FOR HAND PAIRS, to 
EACH BLADE : stringers 


Strength and quality: Castingsstronger 

than forgings! These Cooper Alloy 

nuclear service fittings possess high 

temperature yield strengths 20‘ Part redesigned, simplified, assembly costs lowered. Classifier rake blad 
higher than minimum code specifica- Shellcast® by Cooper Alloy for Dorr-Oliver Inc., was originally mac 
tions. Tough quality requirements by welding cast and machined elements. Close-tolerance, smooth-surfa 
have been met and bettered on a shell castings made possible design change to one-piece cast un 
regular repetitive quality basis eliminating welding and much of the assembly costs 


Casting of intricate parts: Jet engine 

afterburner component, cast for Pratt Product improvement: Gear lugs on adjust 
& Whitney Aircraft by Cooper Alloy, oa <: ing ring for Manning, Maxwell & Moore 
is a tangle of projections and cavities ' Co t pressure safety relief valve, formerly sanc 
Required, however, were the most . cast, are now being produced directly by 
precise dimensions to make for auto Casting of thin-walled close-dimensioned parts. Tennessee East- Shellcast® process. Dimensional accuracy 
matic precision machining. Shellcast* man filter frame plate previously required a good deal of careful possible with shell castings permitted re 
shell coring and CO, process cut down milling on thin inner web. Combined use of shell core in a sand design of part to give more lugs, fine 
rejection and machining costs. mold held tolerances, eliminated milling operation. adjustability in use 


If you haven’t looked over your fabrication and assembly costs 
lately, check the unusual cost-saving techniques listed in the 
capsule stories shown above. They are typical of Cooper Alloy 
advanced casting know-how. Many parts and assemblies that you 
probably haven’t even considered as makable by castings, can 
be now by Cooper Alloy, specialists for over 35 years in casting 
only stainless steel. 

Want more information? To learn more of how Cooper Alloy know- 
how can help cut your manufacturing costs, write for our free 
16-page booklet, ““Cooper Alloy—Pioneering in Stainless Steel.”’ 
Also available, information on the other problem-solving Cooper 
Alloy products listed below. 


cooper (3 ALLOY 


Corporation + Hillside, New Jersey 
SPECIALISTS in Stainless Steel valves, fittings, castings; Plastic pumps, pipe .valves, fittings 
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With this RELAYS 


From One Source 


_ Advance Relays fie 
almost any product is “mn & Avtomatic Electric 


Guardian Electric © 


ity Sales | = ~~ Leach Relays 


Phillips Control © PA/ bud > 


tt field 
(= Potter & Brumfie 


Struthers Dunn SD 
‘ir Terado 


ae eee Besson & Robinson MZZ7Z7 


Relays 
Differentic GBR And Others 
Reloys 
Sitinns Order Lorge or Smal! Quontities 


Reldys 


wei mit. ; WRITE FOR RELAY CATALOG c-9 


AN Approved 
Soles For 24-Hour Delivery 


Phone: West Chicago 1100 


Me RELAY SALES, Inc. 
me Box 186-PM 

TWX WEST CHICAGO, ILL. 3464 
CIRCLE 175 READER SERVICE CARD 


DIMCO-GRAY s10<x plastic 
MASLAND DURAN CLAD KNOBS...HANDLES 


back and seat on chair by Bae >). ak os Sa ae a ae ee 
AMERICAN SEATING CO. Bs 
Grand Rapids, Mich. 





Cases, housings, cabinets, components . . . and, in fact, just 
about any manufactured item, is more colorful and salable 
with Masland Duran Clad. This colorful vinyl can be per- 
manently laminated to metal . . . formed or stamped on 
your present equipment . . . and crimped, bent, shaped or 
drilled without impairing its textured finish. Cleans with 
soap and water. Send coupon for samples and information. 


= 
\ 4 ase Peat 
Industrial Products Division Wace NO TOOL CHARGE! 
THE MASLAND DURALEATHER CO. teed Wide selection of stock knobs, handles 
Dept. PE, Philadelphia 34, Pa. Goose and plastic parts available without tool- 
ww = = ing cost to you! Many minor changes, 
THE MASLAND DURALEATHER CO., Dept. PE Peer (color, design, inserts, threads, special 


Amber and Willard Sts., Philadelphia 34, Pa. — materials, etc.) can be made to meet 
Please send folder and samples of Masland Duran Clad: WRITE FOR THIS your requirements. 

COMPLETE CATALOG! 
a ee o> 


svar _ DIMCO-GRAY COMPANY 


ZONE STATE 








ee eee 


AST SIXTH STREET . DAYTON 2, OHIO 
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New Parts and Materials continued 





“LIFETIME GEARING 


| GIVES BETTER PERF 
built with 2-stage high-pressure seal. Avail ece LONGER LIFE 


able with standard flange and shaft or 
industrial foot mountings. Ports are ma- 
chined for SAE split-flange connections 
Hydreco Div, New York Air Brake Co, 
Kalamazoo, Mich. 

Circle 27, Reader Service Card 








' DUTI-RATED GEAR 












































Die-cut sprockets . . . a r 


for roller chains can be furnished with or 
without shoulder hubs with from 11 to 
80 teeth in various sizes Plate-type 
sprocket | has flatted hole to receive flatted 
shoulder hubs. Plate-type sprockets can ee 
also be provided with plain round holes } e~ SorT GEAR 


in 1020 steel or case-hardened to order. 



































ORDINARY GEAR 





























Said to be 50 to 60% cheaper than 
machine-cut roller chain sprockets. Day- 
ton Rogers Mfg Co, 2824 13th Ave S, 
Minneapolis 7 


AND YOU GET 


ODuti-Raléd 
Gearing in EVERY 
Line-O-Power Drive 


Circe 28, Reader Service Card 





Stepping motors. . 
n three new models, for applications r 
quiring smaller size and/or unidirectional 
operation, translate pulses into incremental 
shaft positions and may be used to rotate 
mtrol mechanisms, potentiometer ’ 
ters and rotary switches. A 3¢ 
increment per pulse gives 10 indexing | 
sitions with 4° detent accuracy at max 
tepping rate of 15 per sec. Motors meet 


ee MII Write for DUTI-RATED Gear and LINE-O-POWER Catalogs. 


ipplicable environmental tests of . ‘ 
E-5272A and have ambient temperature See how you can get more for your drive dollar. | 


range of —67 to 176 F at altitudes t this trademark 
10.000 ft. Servo « tud mounting and stands for the 


da wide range of operating voltages are finest indwstrial lax 
available. Series 2 motors, in bidirectional gearing made Oud Rated 
and unidirectional models, have load ca wi) )\2 A 
HOVE Tisiutnahe Manan’ Shaina deans 


pacity of .13 in.oz and a 1.125-in. D 


frame; Series 3 unidirectional motor (bi ee — Ae = proms mong GEAR AND MACHINE CORPORATION 
(Continued on page 124) 4575 South Western Boulevard Chicago 9, Iilinols 
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for those really tough 
aircraft or missile 
applications 


specify 
RUNING 


QUICK DISCONNECT 
COUPLERS 


Self-Sealing or Open Flow 
Aluminum «Steel « Stainless 
to 2 


e 4 Capacities 


e Simple, rugged and depend 
able locking mechanism 
Excellent flow characteristics 
Positive valve and seal action 
Extremely high working 
pressures 

Wide operating temperature 
range 

Minimum bulk and weight 
Highly competitive prices 


SEND FOR FREE SAMPLE 


(Please clip coupon to letterhead) 


COMPANY 
611 So. 9th, Lin 


Please send me free — 
Aircraft Coupler sample 


Baunine 


Nebraska 


NAME 














HYDRAULIC, PNEUMATIC AND FUEL 
SYSTEM COMPONENTS 


124 
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| New Parts and Materials continued 


dire unit was original motor) has 
in.Ib at 68 F and 

D frame. Weights rang 

from 13 oz for the latter unit to 4 oz for 


2 model; lengths 


tional 
load capacity of 
built on a 1.5-in 


Series 
same order range from 2.525 te 
Stock models are available for 
immediate shipment. G H Leland Inc, 
123 Webster St, Dayton 2. 

Circle 29, Reader Service Card 


unidirectional 


in this 
1.331 in 


High-pressure solenoid 


valve... 


for controlling ait 1 25 


and gases « po 
and liquid to 1800 psi has packless, 2-way 
construction. Valve body and operating 
light seating on 
fitted 
adjustments 

r Ill, IX 
NPT 


standard 


parts are stainless steel 
liquids and gases, without closely 
parts that require constant 
Available with NEMA I, IV « 
and IXA solenoid enclosures, 4 in 
or AND onnections and 
threaded or AN electrical tion 
Automatic Switch Co, Florham Park, NJ 


Circle 30, Reader Service Card 


1 ' 
onn 


| . 
Air-cooled engine . . . 


s a short-stroke, 4-cycle unit 
hp at 3200 rpm, for 
heavy 


, 
ipplications re 


juiring 
starting loads and kk 
Clutch 


} 


dry clutch eq 


v power-takeoft 
I 


speeds reducti assembly com 


bines upped with antifri 


tion ball bearings and a chain-drive redu 
Power takeoff shaft is m¢ 


on roller bearings 


tion gear inted 


Available in 2:1, 3.25:1 


and 3.79:1 reduction ratios. Starting equip 


ment consists of either a crank starter 
12 V 
can also be equipped with housing with 


Kohler Co, Kohler, Wis. 
Circle 31 


a 6- or starter-generator Engin 


fuel tank 


Reader Service Card 


| Scaled grid templet .. . 


has 4-in. grid with 17x 1l-in 
age; trimmed to 19 x 12 in. The 


thick mylar-base transparent film is treated 
Will not 


hip and 


| take 
Price is $4.95 


PO 


to hold dimensional stability 
discolor, warp or cl 
penciling and erasures 
postpaid. Check-scale Products Co, 
Box 15781, Los Angeles 15. 


Circle 32, Reader Service Card 


irl 
curl, 





Price Correction 

In our issue of Sept 22, p 42, w 
that the  electrohydrauli 
d by Oilgear Co, Mil 
waukee 4, are available for “‘less 
than $55 


al error 


stated 


valves produce 


This was a typographi 


The 


< 


be “less than $5 


correct figure should 











Solving a 
breakage problem 


AT CLOSE QUARTERS 


ae 


F—-\e i 


The manufacturer of this button-drill- 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage . . . yet 
the close centers prohibited use of a 
larger joint. 


THE SOLUTION was a Curtis Universal 
Joint of the same size 





14 16 2 20 
; | f 
| | 

i i 





| 
T | . 
| 


Torque 
Curve 4%” 
Curtis 
Universal 
Joint 











are 

| | SPe~GreLo mace 
j ' 

| ! ' ' | 

| | TOmBrONeL DEFLECTION Is OOGHEES 


1234 6 6 10 12 14 16 16 20 











This is 
solved by Curtis Joints 


only one of many problems 
— size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 


14 SIZES ALWAYS IN 
¥%” to 4° OD. (6 


STOCK — 


joints on speciol order) 


Not sold through distributors. Write direct 
for free engineering data and price list. 


CURTIS 


UNIVERSAL JOINT CO., INC. 


14A Birnie Avenve, Springfield, Mass. 


TRADE 
oF 


MARK 


As near to you os your telephone 
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Solve Your 


HOT PROBLEMS 


with 


VULCAN 
VERSATILITY 


IN CARTRIDGE HEATERS 


Vulcan Electric Cartridge Heat- 
ers are especially designed for 
insertion into machine parts, dies, 
platens, molds, presses, die blocks 
of embossing machines, packaging 
machines, etc. 

You have a wide choice of 
standard sizes — from 1” to 25” 
(or longer); diameter — %" to 
1'%s" (or greater); wattage — 10 
to 3200 (or higher); voltage — 
standard 120 or 240, special 6 
volts up; sheath — brass, steel, 
nickel or high temperature clloys; 
standard or special lead wires or 
terminals. 

When your hot problems call 
for unusual specifications, you get 
a speedy solution through Vulcan 
Versatility — in design, engineer- 
ing and production. Standard or 
special, Vulcan is ready to supply 
your complete needs in low cost, 
efficient heating units. Send coupon 
for Catalog and prices. 


(VU 


Cartridge « Strip « Tubular « Immersion Electric 
Heaters . Soldering and Branding Irons 
Solder and Glue Pots 








Mm ee 


VULCAN ELECTRIC COMPANY 
Danvers 18, Mass 


Please send me catalog and price information 
on Vulcon Electric Heaters. | am especiolly 
interested in (check) 

0 Cortridge O Tubulor 
© Strip © Immersion 


0 Other 


NAME & TITLE 


COMPANY 





STREET & NO. 








CITY & STATE... ..+. 
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HERE'S WHY P&B's PR POWER RELAY IS PREFERRED 
for high current or 
voltage switching 


HEAVY DUTY construction 
means long-term dependability 
when switching up to 20 amperes 
(double break contacts). Here is a 
ruggedly built, economically-priced 
relay with many quality features 
The PR's full floating movable 


contact carrier provides excellent 
contact pressure and ample wipe for 
self-cleaning contact action. The PR 
has been adapted for printed cir 
cuitry and heavy duty plug-in appli 
cations. Write or call for complete 
information today 


ENGINEERING DATA 


GENERAL SPECIFICATIONS: 
Breakdown Voltage: 1500 volts rms min. between 
all elements and ground 
Ambient Temperature: DC: —55° to +85°C 
AC: —55° to + 55°C 
Terminals: Heavy duty screw type. Stondord 
printed circuit pins or plug-in on request 
Enclosures: PR dust cover 


CONTACTS: 
Arrangements: Up to 2 Form C (DPDT) 
Material: 5/16” dia. silver or silver cadmium oxide 
(Others available) 
Load: Single breck: 15 amps; Double break: 20 
omps ot 115 volts 60 cycle AC resistive 


AUXILIARY CONTACTS 

Arrangements: | Form A, B or C 

Material: 3/16" diameter silver 

Rating: 5 amps at 115 volts 60 cycle AC resistive 


coLs: 

Resistance: 64,000 ohms maximum 

Power: 1.8 watts DC; 9.8 volt-omps AC 

Duty: Continuous AC or DC (DC coils will with 
stand 10 wotts ot 25°C) 

Insulation: Centrifugally impregnoted with high 
quality varnish 

Movntings: 2 holes .187” diameter 17/g" 0.< 


PR Relays Approved By Underwriters 
Laboratories & Canadian Standards Association 
Contact Contact 
Arrangement* Arrangement* 

PRIAY SPST-NO PRSAY SPOT 
PRIAY SPST-NC PRI AY DPST-NC 
PRIAY SPDT-NO-DM PRBAY DPST-N 
PRAAY SPDT-NC-DB_ PRIIAY DPOT 
These relays ore available in any of the f 
operating voltages: 6 4 24, 48 

or 440 volts 50/60 cycles AC 


Type Type 


The contacts ore roted of: 13 amps 

6.5 amps, 230 volts AC. 1 hp for 115 o 
AC motors. Any reloys deviating elect 
physicolly from these stondord 

corry U/L or CSA approve 

*Reod: NO normally open, NC 

DB double breck, DM double moke 


P & B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


@ POTTER © BRUMEIELD ING. 


PRINCETON, INDIANA «+ SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 
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There’s practically no limit 
to the things Bundy can mass-fabricate 





. and we do it with Bundyweld, the stronger, 
safer steel tubing that’s made for easy bending 


ps Bundy technicians turn out many a strange shape—each to its 

exact tolerances. At Bundy, you get precision in mass-fabrication 

Jigs, fixtures—even machines—are designed by Bundy specifically to cut 
mers’ unit costs. 


You get Bundyweld» Tubing, too. An exclusive process (right) gives it unique 


' " Bundyweld istheonly Bundywel 
physical properties. So Bundyweld—master of volatile refrigerants and high tubing double-walled weight 
pressure brake fluids—has become the safety standard of two major industries. from a single copper- smooth ly 
plated steel strip, met- cated. It’s remarkably 
Bundy engineers will design your tubing part, or work with you on its allurgically bonded resistant to vibration 
’ : ‘ail through 360° of wall fatigue; has unusually 
development. When we fabricate your parts, you can count on careful pack 8 oe “pe, ee ary een veccenees 
\ . contact for amazing highburstingstrength 
aging, on-time delivery. Bring your tubing problem to Bundy. Contact ustoday! strength, versatility Sizes up to %” O.D 


There's no real substitute for Bundyweld Tubing 


BUNDY TUBING COMPANY 


DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE, GERMANY 
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No long and costly ‘down time’”’ involved 


Motors can be interchanged or replaced in minutes with the all-steel, 
All-Motor type FALK Motoreducer. No long and costly “down time” is 
involved in making the change! 

Best of all, replacement is not limited to original make of motor—new 
NEMA frames may be substituted for old. This versatile Motoreducer 
operates with any make, speed or type of standard foot-mounted motor 
within its AGMA rating. No modification, no special shaft, no “partial” 
motor required. 

In addition to unmatched motor interchangeability, this dependable 
gear drive—the “work horse of industry”—offers: widest choice of 
output-shaft position (horizontal, vertical, right-angle)...any output- 
shaft connection. ..any mounting, including wall and ceiling. . . standard 
speed range from 1.5 rpm to 1430 rpm. All these advantages, plus 
proved efficiency, low maintenance and extra-long life, make the All- 
Motor type FALK Motoreducer your best buy for any job requirement. 

Furnished in sizes up to 75 hp with any make, style or type of motor; 
or, without a motor if desired. FALK Motoreducers are available from 
convenient factory, field or distributor stocks, from coast to coast. 


Write for Bulletin 3100 
THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 
@ Motoreducers ® Single Helical Gears 
@ Speed Reducers © Herringbone Gears 
© Flexible Couplings ® Marine Drives 
® Shaft Mounted Drives © Steel Castings 0 


® High Speed Drives © Weldments 


: . 
* Special Geor Drives © Contract Mechining «ee @ JOOd name in industry 
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FALK “IN-BUILT” FACTORS 
assure full dependability — 
better service—longer life 


ALL-STEEL HOUSINGS 


Rugged, strong, rigid 
... all parts heavy steel 
plate, formed and 
welded in the Falk 
Weld Shop 


LARGE OVERHUNG 
LOAD CAPACITY 
Large shafts, oversize 
bearings...rigid 
mountings with wide 
bearing spans to han- 
die maximum loads. 


PRECISION GEARING 

Heat-treated alloy 
steel gearing, preci 
sion cut and shaved 
after heat treatment 
to eliminate distortion 


SEALED HOUSINGS 
Splashproof, 
dustproof, oiltight 
Dual closures and 
one-way vents keep 
oil in, dust and mois. 
ture out. 








ES APPLIANCE WIRE 
"O | . AND CABLE 


if 


| 
: ff | oS= Approved by CSA — Bears UL Labe/ 


S 
HERES HOW ESSEX CAN 
GIVE You A HELPING HAND 
AND PROBABLY SAVE YOU 
SOME MONEY, TOO! 


COMPLETE L/NE 


THE FULL ESSEX LINE OF APPLIANCE W/RING 
MATERIAL... THERMOPLASTIC , RUBBER, NEO- 
PRENE ANO SILICONE LEAD WIRE, PLUS INTER- 
NAL REFRIGERAT/ON AND AIR CONDITIONING 
WIRES, POWER SUPPLY CORDS ANO HEATER 

WIRE,..QUICKLY AND ECONOMICALLY MEETS 
MOST WIRING REQUIREMENTS, 


2. APPLICATION ASSISTANCE 


OUT-OF-THE - ORO/NARY WIRE OR CABLE 
SPECIFICATIONS NEEO NOT TROUBLE YOu. 
COWSULT YOUR LOCAL ESSEX APPLICATION 
ENGINEER FORTHE SOLUTION-OR FOR 
HELP /N CHOOSING THE ONE BEST TYPE 
AND SIZE FOR ANY APPL/CATION. 





OTHER ESSEX ENGINEERED WIRE AND CABLE 


ney ne por —— Waterpr of MOTOPRENE® AUTOMOTIVE MOTOR LEAD WIRE— Rubber 
»otor lead wires and drop cc ab! os CABLE—Thermoplastic.. brake Neoprene or Thermoplastic in 
with waterti ahee saliahoen nectior cable ..rubber covered cord sulation 











Consult your local Essex Application Engineer or write for complete information 


ESSEX WIRE CORPORATION 
Wire and Cable Division 


FORT WAYNE 6, INDIANA 
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CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 
available only when requested on company letterhead, see page 134 


COMPRESSION PACKINGS—Cat 


} pp Presents line of sheet and rod s 


SHAFT - MOUNTED SPEED RI 
DUCERS-—Brochure 2618, 24 pp. D 


; 


; ; 
packings, describes characteristics and 


istrates aj 


licatior 
pplicatic 


ides recommend 
rties and velg 
Houghton & C« 
Philade Iphia 33 


Circle 33, Reader Service Card 


WROUGHT] 
SIUM ALLOYS 


: : 
pp. Reviews meta 


ALUMINUM - MAGNI 
Techn paper 14 


rcle 38, Reader Service Card 


MAGNESIUM IN 


B klet y 1) 


ELECTRONICS— 


nesium alloys and vertices that 

nanganese and ‘ tent make 

mechanical prop | | yment 

f these alloys. ribes mechanism of shi pictorially where magnesium 

tress COrTrosiol f me | S metl I I ised it le ronics a Magn 
| Midlan 


} 
mployed in res 


Includes pr rt 
‘ 


operty 
Summary of talk 

Director of Resear 
America, Pittsburgh 


Circle 34, Reade 


Circle 39, Reader Service Card 


ROTATING MECHANICA SEAI 
Bulletin AD-1¢ pp. Lists types, oy 
1 desigt me nd_ installations 
With 
and 


Main 


GEAR REDUCERS-—Cata 
pp. Contains engineering a1 
on parallel-shaft 
» 10,000 hp. Giv 


] 


mechanical Circle 40, Reader Service Card 


hp rating 
I 


ngs, dimensions 


HOLLOW 


Brochure. 8 


ALUMINUM BAR STOCK 


Lists standard 


1} } 
llustrated with d 


we +} 
Box 182, I , 
Circle 35, Reader Service Card 


RELAYS—Catalog 
illustrations, spe 
grams of latest Circle 41, Reader Service Card 
miniature rotary 
} 


’ 
phone type relays 


GEARSHIFT DR 


Describes const 


IVES 
ther relays ncl not , 
overs and obsen 
Address ome 
Ph3350Y W Grand A 

Circle 36, Reader Service Card 
METAL-CLAD SWITCHGEAR-! 
tin GEA-5664E, 4 


haracteri 


Circle 42, Reader Service Card 


operation 
of indoor and outd ¢ LEVEL CONTROLLER-—B 
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tables upme 
General Flectric Schenec 
Circle 37, Reoder Service Card (Continued on 
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They can be your design assistants 
on other Essex Engineered Products. 





ey 
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COILED CORDS- CORD SETS 


Prime source for plastic and rubber power 
supply cords. Terminations of all types (molded 
plastic and rubber) with infinite design possib 
ties. Complete line of Coiled Cords 
including HPN 


Write for Coil Cords Literature 
Cords Limited Division, DeKalb, Ii! ® 





GENERAL 
PURPOSE 


RELAY 


The basic relay and nume s contoct forms 
stings and terminalis voriations ore reg 

production items...hove been ‘customerized’ tc 
yble problem. Such 
ng short-cuts that 


soive aimos! every conceiv 
versatility perm 
lower your bock door cos 


Write for Bulletin 1060 
R-B-M Control Div., Logansport, ind ® 


ts enginee 





W/RE AND CABLE 


A complete line of appliance wiring mate 
rea television ond electronic hook 

C high tempercture § 
wires and cables, and flexible cords 


Wire and Cable Div., Ft. Wayne, ind 
» ® 


p wire 


A wire, avtomotive 





Sd ESSEX 


WIRE CORPORATION 
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Gallmeyer & 
Livingston 
got it when 
they changed 
to a Beaver 
Ball Screw! 


Sill 


> 
y 





Optimum Positioning Accuracy 
with system stiffness in the head 
slide of their Model F surface 
grinder was the design objec- 
tive of Gallmeyer & Livingston 
engineers when they changed 
from an acme to a ball screw — 
The other advantages they 
gained were bonuses! 


Does your product require precise contro! of 
very small increments of motion? Make use of 
our extensive engineering and application ex- 
perience. Write for free catalog. 


Yeaver 

Drecision 

§ products 
+ INC. 


= CLAWSON, MICH. 


. 
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photos. Robertshaw-Fulton Controls Co 
Aeronautical & Instrument Div, 401 N 
Manchester Calif 
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Anaheim, 


| SPECIAL - PURPOSE 
UNITS—Bulletin 5412 


| and illustrates more 


AIR -MOVING 
Describes 


50 pac kaged 


16 pp 
than 
| designs. In each case specs include capa 

operating speed, construction 
| features and typical Ameri 

an-Standard, Ameri Blower Div, De 
| troit 32 


| ity range 
applications 


in 
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| NICKEL AND 
| Stock list, 12 pp 
| rod, pipe, tube, wire, 
Inconel, and Incoloy 
Whitehead Metal Products ¢ 
3 W 10th St, New York 14 


Circle 45, Reader Service Cord 


NICKEL ALLOYS-— 
Stock sizes of sheet 
bar, and angle 
| nickel, monel 
available 


} In 


STATIONARY 


6205, 8 pp 


BATTERIES ~— Bulleti 
Explains and illustrates d 
sign improvements in product with text 
Plate 

tion is shown. Exide Industrial Div 

tric Storage Battery ( 
Philadelphia 1] 
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photos and cutaway view 


Box 8] 


PHASE GENERATORS~— Bullet 


Discusses shifter theory and applicatic 


and performan 


haracteristics t 


With 
or various application 


», 48 Pine St 


diagran 
Theta Instrun 
East Paterson, NJ 


Circle 47, Reader Service Card 


OIL-FILLED POTENTIOMETERS 
1482, 7 pp. De 


Jat S 
Data sheet PI 
models Gives power! 


. ribe s thr 


| input charts, el 
trical and mechanical specs, standard 

lata and a list of 
Helipot Ie 
Div of Beckman 


ton, Calf 


modification 
Information Ser 
In | 


available 
hnical 


Instrument 
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VALVES FOR INSTRUMENT PIPING 
Data sheet 302, 4 pp. Gives 
ipplication information 


reature 
| pera 
ture ratings and specs of val 
ent and general us 
sectional drawings 
Ci . Adan 
Ma 


rcle 49, Reader Service Car: 


MINIATURE DELAY LINES—Bul 
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General characterist and « 
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for delay n ( 
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PFRANSISTOR-EQUIPPED TIME- DI 
LAY RELAYS—Engineering bull 55 


(Continued on page 
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PRODUCT 


BEAVER 
BALL SCREWS 


Successor to the Acme 
screw drive and preferred 
in many applications to 
hydraulic and pneumatic 
systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear: in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 
and traversing. Consul- 
tation and engineering 
service available. Write 
for literature. 
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Yeaver 
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ANY DIAMETER OR TRAVEL 


-RAPID START 


NO BACKLASH 


EXTREME ACCURATE POSITIONING 


1958 





SOLENOID 
CHATTER 


ELIMINATED 


with the NEW NAMCO “Hard Metal’-Welded Solenoid 


~ 


= 


/. 











.«.«+..80 quiet in its closed position, so 


Acme 


THE NATIONAL 
ACME COMPANY 
170 East 131st Street 
Cieveland 8, Ohio 


Sales Offices: Newark 2, N. J., Chicago 6, Ill., Detroit 27, Mich. 
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rugged, so adaptable to any design 
problem, your application headaches 
are reduced to mere details! 


Its noiseless operation permits solenoid upplhi 
cations never before considered practical 
The usual chatter and clatter in the closed 
position is eliminated by a unique design that 
provides a positive three-point contact in the 
“holding position.” Add to this Namco’s 
exclusive “hard metal’’- welded plunge bond 
ing that prevents mushrooming at the vital 
point of contact; hard chrome-plated upper 
guide edges of plunger laminations that re 
duce friction and wear; superior electro 
magnetic qualities, and the result is a silent 
performer you can’t afford to overlook 

Namco standard solenoids are available 
in a wide range of pull and push types with 
capacities up to 25 lbs.; custom-engineered 
solenoids in every size capacity and type can 
be made to meet your specifications. Write 
us about your application problems stating 
specific requirements 
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CAPTIVE NUTS AND STUDS—Bul! 


+ P] Des ribes 
I , in | 
With drawings and 


( f Malden 48, Mass 
234 BERGEN BLVD., LITTLE FALLS, NEW JERSEY Circle 54, Reader Service Card 
Telephone: Clifford 6-3500 
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HIGH-POWER AC SOLENOIDS 
+ | Describes units, g 


for all models Witl 


‘ \E = ar R ii md | rves ' 
ae Ws : SiC drawing B/W Controllk 
LLEN IR Gay : y , rp EK Maple Rd, Birminghai 
VALVES E be} y sa f iT Circle 56, Reader Service Card 
5 < FLOW SWITCH-—Bulletin FS-1, 4 p 


ales PI 
Technical catalog ( with sn ers line of 

prices listed ) yours 
for the asking 


devices that respond t 
in a pipeline to make 

il circuit, for pressures t 

struction details, dimension 

lable and UL electrical rating 

SENT 


Includes flow diagram from an 
Formulas UPON REQUEST 


ial installation. McDonnell & Miller 
Applications 3 N Spaulding Ave, Chicago 18 
Engineering Data Circle 57, Reader Service Card 
Screw Torque Data 


A. K. ALLEN CO. PEG-10-V Adapter Problems 
5 East 2nd St., Mineola, N. Y. 


MINIATURE SELECTOR SWITCH 
iespagt | Bulletins 558S2 and 558ST2, 2 pp eacl 
General Principles rst sheet gives features, characteristics 
and environmental spe 
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/G om | 
PRT wd JurTévanT /co exclusively covers 4-wafe 
SON {QUALITY} /LL/NOIS lesigt stock item, and supplement 
oe | . lletin with characteristics, dimen 
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ONE OF A SERIES 


IBM KINGSTON 


... your chance to explore 
new frontiers in electronics 


Cryogenics research is typical of the several advanced 
electronic projects for which assignments are available 
at IBM Kingston. Studies in the behavior of materials at 
extremely low temperatures are leading to radical new 
weapon control memory systems. Fundamental work is 
also being conducted in cryogenic switching devices and 
the metallurgy of super-conducting materials. Engineers 
and scientists who enjoy the challenge of fresh inquiries 
will find IBM Kingston a stimulating environment. 


A CAREER WITH IBM. A recognized leader in the electronic 
computer field, IBM presents unusual opportunities for 
technical achievement and professional advancement 
With a secure position in commercial sales, IBM offers 
stability, liberal company benefits, company-paid relo- 
cation expenses and advancement on merit. Salaries 
are commensurate with ability and experience 


KINGSTON, N. Y., is a pleasant Hudson River valley com- 
munity. It combines country living with easy proximity 
to NEW YORK and other major metropolitan areas. 
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» Moke 4 
4 
ASSIGNMENTS 
open in these development areas: 

e Cryogenics 

e Digital Computer Design and Programming 

e Guidance and Detection System Analysis 

e Low-Temperature Physics 

@ Magnetic Devices 


e Optical Systems for Data Presentation 
e Solid-State Physics 


' 
‘| —_ > 


Write, outlir 
and ex 


Mr. D. H. Hammers Dept. 647, W 
IBM Corporation 

Military Products Division 
Kingston, N. Y. 





QUALIFICATIONS: B.S., M.S., 
or Ph.D. Degrees in Electrical 
Engineering, Physics, Mathemat- 
ics or related disciplines. Indus- 


MILITARY 
PRODUCTS 








trial experience is desirable. 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif 
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BALLS 
BOBBINS 
BUSHINGS 
COLLARS Circle 58, Reader Service Car 
LUCITE DETENTS 
PLEXIGLAS FINIALS 
ACRYLIC GROMMETS DUAL PRESET COUNTER-CON 
ACETATE HANDLES rROLLERS—Technical folder 3 + | 
BUTYRATE KNOBS I ty 
CAST PHENOLIC MECHANICAL 
EPOXY RESIN CHECKS 
ETHYL CELLULOSE NAME PLATES 
KEL-F PINS 
LAMINATED BAKELITE PLATES 
NYLON PLUGS 


FAST SERVICE srvanna covet wanes ins 
LOW COST ais am 


STRIPS 


\\ t St. D 








s to 2% LENGTHS: 1/16 


New e-x-p-a-n-d-e-d production VARIABLI 
facilities now give you PUMP-—1 
ACE PRECISION on all types of t 
screw machine centerless ground 

parts and special shapes...all 

colors...all materials. 


ACE PLASTIC COMPANY | 
91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 | 
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ALUMINUM STUD CAP 


save SPACE ™... 
and WEIGHT with ~._ 
“7A. W. HAYDON COMPANY'S 


Unique Line >. SUBMINIATURE INDICATOR 
eee ' : LAGHTS—Catalog A-55, 4 
il SUB-MINIATURE 


TIME DELAY RELAYS” °° all are 








‘ 


4 Letterhead Requests Only 


Manufacturers who published following 


literature asked that requests for copies I 


made on company letterheads 


JA ™ a: LOW-FLOW SERVOVALVES-< 
Iw <= NORTH ELM STREET, WATERBURY 20, CONNECTICUT lud rloss td f serv 


Design and Manutocture of Electro-Mechanical Timing Devices 
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Wmakenimriis VACUUM PROBLEM? 


Low-Speed, Positive Drives or Motion Transfer 
«++ At Far Less Cost! 


NOW—BEAD CHAIN—QUALIFIED FOR DRIVES 


Swivel-like Bead Chain and special non-slip sprockets make 
any drive possible ... at low cost... eliminates expensive 
geors, universal joints, etc. Perfect for inaccessible locations! 


LEIMAN 


HAS THE ANSWER! 


¢ Over 70 years’ experience 
RETAINER CHAINS 
Kinkless ¢ Wide range of types, sizes, models 


BEAD CHAIN ¢ Engineering representatives in all 


industrial centers 
a | 
i | 


THE R EAD CHAIN MFG. CO. < 3 . ¢ Consult Lejman engineers on 


any vacuum application 





Chain of a thousand uses! Low 
cost, attractive, easy to usel 
5 Sizes: 3/32" to %". 
Strengths 20 to 200 Ibs. 


Write for FREE Catalogs! 











TAG CHAINS 


92'Mountain Grove St., Bridgeport 5, Conn. 
CIRCLE 193 READER SERVICE CARD 7 Install Leiman Vacuum Pumps 
for “lifetime” dependability 


= source 


ALL-POSITION 4-WING TYPE. Vacuums te 20” 


Hg.; pressures to 15 psig.; 
CH ECK VA LVE, volume to 162 cfm. Cast iron 
wings, hinged to pistons, main- 
tain continuous sealed contact 


with the cast iron cylinder 
walls by centrifugal force 








High vacuum, high volume, small space 
The fied I 


vides 
l ‘) 


! . 
For steam, hot Every pump tested 


- 
or cold water, aS vend 7 “ae 
oil, gas and 3] nee ; 
compounds. . - 
2-WING TYPE Vacuums to 29.9 
; Hg.; pressures to 20 psig.; 
‘ i volume to 40.8 cfm. Automatic 
De r for rugged service. These wing adjuster forces wear- 
valves won't stick. Also available with resistant stagi wings to cast 
rubber poppets for use with air or iron cylinder walls, preventing 
cold water. Operation is noiseless. sticking or binding, maintain- WRITE for 16-page catalog, plus 
Very sensitive. Work in any position ing positive vacuum or Application Book showing many 
Seven sizes, 200 lbs pressure “how-to-do-it" biveprints 


— a pressure. We will de- LEIMAN BROS., Inc. 107 Christie St., Newark 5, N. J 
4 f sign special Check Established 1887 
* Valves. Write for Bul- 


atria FIM AN Rotary Air and 
VACUUM PUMPS 


FORT WAYNE, INDIANA 
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BRASS, BROACHED, 
CARTRIOGE 0 
BRUSH HOLDERS - 





FILLED EPOXY RESIN 
RING SUPPORT 

















S.) STAINLESS STEEL 
SHAFT & STRUCTURAL 


BUS BARS- 


LAMINATED PHENOLIC PLASTIC \ 
BRUSH BLOCKS stented 
The drawing above suggests how thor- 
oughly the Superior staff works out 
every detail of a job. Superior will 
design and build any or all parts of a 
brush assembly, OR we will build to 
your design. 
Write for Bulletin S-2056. 


Superior Brush Contacts 
Belong on Products Like These 


. 
Je 
7 


ei 


Slip ring brush assemblies, cantilever type. 
"> 


& “UPErsOr CARBON PRODUCTS, INC. 


5S GEORGE AVENUE - CLEVELAND 5, OHIO 


BRUSHES + CONTACTS «+ SLIP RING ASSEMBLIES 
POWDER METAL PARTS « MECHANICAL CARBONS 
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NEW SUMP OIL FILTER 


for hydraulic and lube oil systems 


@ Screen wire mesh 
reinforced by pleated 
perforated metal pro- 
vides greatly extended 
filtering area. This re- 
sults in lower pressure 
drop, larger dirt capac- 
ity. Entire unit pro- 
tected by perforated 
cover to prevent acci- 
dental damage. A wide 
choice of bronze, monel, 
or stainless media pro- 
vides various degrees of 
positive filtration. 
Capacities from 1 to 100 gpm, male or female 
connection. Write for Specification Sheet OCO- 
1057. AIR-MAZE CORPORATION, Cleveland 
28, Ohio. Dept. PE-10. 
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\ | /, | what... 

| 7-minute delivery 
l of etched, anodized 
| metal nameplates? 


oq 


Sounds impossible, BUT... | 
with Miller Dial’s revolutionary new Fotofoil 
Kit, short run problems for nameplates, dials, 
panels, schematics and templates, are solved in just 
7 minutes...and it’s all done in your own plant! 
Fotofoil Kit requires no darkroom, skilled technicians 
or photographic equipment. This self-contained kit 
includes all necessary chemicals, equipment and 
Fotofoil to produce top quality product identification 
..in just a few easy steps! Fotofoil is supplied in all 
standard anodized colors and thicknesses from .003. 
Designed for ‘‘crash”’ programs, research and devel- 
opment departments, prototype models. 


fas © 
be 


Write Dept. PE-10 today for complete 


Se MILLER DIAL & 
NAME PLATE CO. 


4400 N. TEMPLE CITY BLVD., EL MONTE, CALIF. 
Offices in principal cities 
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Reading Should Be A Disease 


| Imo 


American 


Roper, in a speech to the 
Bow ksellers Assn rec 
made several interesting points about 
the to let books 
strictly alone (adults currently reading 
books: US 17 Canada 3] Aus 
tralia 33 West 
England 55 
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NEW resin-base STANPAT 
ELIMINATES GHOSTING, 
offers better adhesion qualities 
on specific drafting papers! 

THE PROBLEM 


Some of our longt 
the 


| baseball 
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were excused on the 
first 
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THE SOLUTION 
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STANPAT CO. 
WHITESTONE 57, N.Y. Dept. 58 LA AA 
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smart design engineers leave 
their CLUTCH and BRAKE 


problems to us... 


They do it every day... because they save time, engineering 
costs and design headaches by using our PROVEN, stand- 


ardized clutch and brake units. 


Shown here are the basic types ... including the Industry's 
most successful ELECTRIC Clutches and Brakes... available 


electric clutches 


and brakes 


PROVED design, Floating Disc action is fast and positive, 
with no heating or drag in neutral. Compact, simple, with 
few moving parts. For WET or DRY operation: Electrical 
operating unit DOES NOT REVOLVE; no brushes or slip 
rings. Uses easily replaced standard Disc-Pac. Requires no 
adjustment. Wide range of standard sizes, single and double 
types. All sizes rated 80 watts, operate on 110 V. A.C., rectified 
to 90 V. D.C. Other voltages on special order. 


from stock in a full range of sizes, and ready to go to work 
in your equipment with assured performance. 
Equally valuable is the advice and practical help on 


special problems you can always get by calling our experi- 


LET'S TALK 


enced engineering department. It usually pays to “TALK 
MAXITORQ” first. 


standard floating disc 
clutches and brakes 


MAXITORG offers you PROVED performance in every 
type of service with the following important advantages: 
compact design with few and sturdy parts . . . floating 
neutral with no heating or drag . . . positive engagement 
or release with light pressure . . . manual assembly and 
adjustment . . . full power transmission . . . full range of sizes 
and types . . . supplied as complete, easily installed units. 


Maxitora 


disc-pac 


The “heart” of the SERVICE-PROVED Maxitorq Floating Disc Clutch in a 
compact, assembled unit for those who wish to design and build their own 
clutch mechanisms. Supplied as complete units ready for use in 8 diameters 
2” to 8", up to 800 ft. Ibs. capacity. Also useful as a multiple dise brake 


or torque limiting device. 


overioad release clutches 


One of the simplest and most efficient methods of providing a DE- 
PENDABLE and easily adjusted overload release on machines requiring 
this safety feature in addition to a clutch. Incorporate all the advantages 
of MAXITORQ Floating Disc design plus automatic and complete release 
upon overload. Proved in service. Available in a wide range of sizes. 


Write for complete data and specifications on any or all of the above. 
if you have a problem involving clutch applications, consult us. A letter or 


phone call will receive prompt attention. Dept. PE-10. 


THE CARLYLE JOHNSON MACHINE COMPANY, MANCHESTER, CONN. 


Sc Js 
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Li Tale 
MAXITORQ 
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More materials: Rugged, versatile composi- 
tions to resist impact, stress, vibration, pres- 
sure, heat, thermal shock, wear, chemical 
reactions. Superior electrical characteristics 
for higher temperatures and frequencies. 


More equipment: Complete and separate 
production facilities devoted exclusively to 
finer quality AlSiMag Aluminas. 


More “know how”: Years of experience in 
formulating and fabricating Aluminas. The 
wider range of exacting designs produced 
have led to new, improved techniques. Pre- 
cision tolerances. Dependable uniformity. 
Constant research. 


Bring your problem to the source most apt 
to supply the right answer! Send blue- 


\Y print with details of operating procedure 
\ for complete information. 


oe a 
4 ~—< best source for \@ 


ALUMINA CERAMICS 
“ r-) ° 


A Subsidiary of RM AMERICAN BAVA cuartanooca 5. renn. 


Minnesota Mining and « 


Manufacturing Company S oO Fe P oO R A . ' re) N S6TH YEA 


For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atlanta, Ge * Boston Newton 

Center, Mass * Buffalo, N. Y. * Chicago, Ill. * Cincinnati, O. * Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 

Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash. 

Canada: Minnesota Mining & Manufacturing of Canada, Lid., P. O. Box 757, London, Ont. All other export: Minnesota Mining & Manufacturing Co., 
International Division, 99 Park Ave., New York, N. Y. 





Automatically Operated 
Remotely Controlled 
PNEUMATIC PRESSURE REGULATOR 


SAFI 
Not only does Marotta’s new RV-23E Regulator: 


Unprecedented in response and sensitivity 


Series load and vent pressure with push-butto: 
efhiciency over a wider pressure range than any 
existing regulator or series of regulators, but i 
the only regulator meeting automation demand 

the RV-23E can be programed to operat 
systems at a different pre-determined pressure 


level sequence 


SPECIFICATIONS 
Model: 
Regulator 4 dome loaded pne 


reducer 


Remote Control type 24 V.D.C. Solenoid perated 


Pressure Characteristics: 
MS 33656-4 
to 6000 p.s 


inlet, outlet, and gage ports per 
30 p.s.i.g 
of pressure — 9000 p.s.ig 

yrst pressure — 15,000 p.s.i.g 


Inlet pressure range 


Rated Capacity 0.) (SCFM 
MIL-R 8572A 


PSIA) n 


as defined in 


VALVE CORPORATION 


’ 
‘ 


P O BOK 330-H BOONTON & 
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Nnow- 


SHEAR-PROOF 
ALLOY STEEL 


DRIV-LOK 
PINS 
for 


maximum resistance 


Drill a hole and drive them in . 
they're grooved and self-locking 
Provide the ultimate in physical 
properties at moderate cost 





Re-usable without loss of holding 
power 


Now, you can get the efficiency, convenience and 
proven economy of DRIV-LOK Grooved Pins PLUS 
maximum resistance to shear, shock and fatigue, by 
specifying or installing Shear-Proof DRIV-LOK 
Pins. Made of alloy steel, heat treated to provide 
optimum physical properties and high shear values, 
Shear-Proof DRIV-LOK Pins are designed for 
critical applications where ultimate strength and 
reliability are mandatory. They are replacing alloy 
dowels, bolts, key and set screw assemblies, hollow 
pins (used singly, or one inside the other) in widely 
varied applications .. . thus saving time, labor and 
material. Write for special Shear-Proof DRIV-LOK 
Pin Catalog. Sample Type A Shear-Proof Pins fur- 
nished free on request. 


——— 
type A standard f= 
a | 7 n n 

U 


A3 











Coiled 
Slotted Spring Pins SHEAR-PROOF 
Diameter | Spring Pins | HEAVY DUTY | DRIV-LOK PINS 


COMPARE 





1000 1030 2040 
2100 1840 3690 
3000 2880 5720 
4400 4140 8240 
7700 7360 14720 
11500 11500 22960 
17600 16580 33160 
20000 22540 45000 
25800 29440 58900 


w 
re 


SHEAR 
VALUES 
(Minimum 

double 
sheor 
strength 
in pounds) 


Meg OL wd. w 
os = oS Ge 
CSaPKr an @ 


— 
— 
~ o@ 














LOK SALES CORPORATION 


SYCAMORE, ILLINOIS 


DRIV- 


723 PARK AVENUE 
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Tangents continued 
play that the whole personality be 
comes dull. This perhaps accounts for 
the 


inability of many men to talk in 


company—beyond a joke or two or a 
salty reminiscence 

Perhaps we should make books con 
hard to get 
tructure for this 1 
Such a prohibiti nm era 


} 


traband The price 


ilready available 


& Ag 


in it cit 


ind revivify th 


ookle PCTS 


il reading. It migh 


; 


in interest in select 
if g 


c od stuff 
ng-after 


bragging 
from 
ove pleasurabk 
Unfortunatel 
riginally by « 

mtact with 

American tend 


he 


man gets 

th 
untr 
+} 


¢ 


vhen depart 
lay-to-day busin 
to hunt a fall gu 


uur education 


ler back to his books 
not have read this 
the onl 


some c mpet nt 


report that reading 
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Ne 
Versatility 


for Machinery 


Changing production conditions demand 
versatility from your machinery. Sterling Speed-Trol Variable Speed 
Drives economically compensate for present or future production 
variables and keep machinery operating consistently at a higher 
output. A Sterling Application Engineer will show you how the ver 
satile Speed-Trol Variable Speed Drive can deliver top production 
under changing conditions 


INQUIRE TODAY 


TERLING 


ELECTRIC MOTORS 
Plants 
LOS ANGELES 22 + CINCINNATI 12 
Offices and Stocks in Principal Cities 


‘' 

i. © | 
a 
Speed-Trol 

Variable Speed Drives 


LF 


Multi-Mount 
Speed Reducers 


Constant Normal 
Speed Motors 


Sio-Speed 
Gear Motors 
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from Torrington on 
SMALL PRECISION 
METAL PARTS 





Here at 


machines are constantly at work produc- 


‘rrington, our ‘“‘Specialties”’ 


endless variety of custom-built 

sion metal parts. Our engineers 

ign many of these parts, at the 

same time developing the most efficient 
production methods to solve our cus- 


tomers’ problems 


For example, one manufacturer recently 
needed perforating punches with an upset 
head (see photo above). His own facilities 
were inadequate for the job... specifi- 
cations called for close body tolerance, 
grinding, precision heading, hardening 
and annealing. The punches were to be 
made from tool steel and produced with- 
out flash to allow proper seating. Torring- 
ton engineering and production facilities 
solved his problem. 








Another—the volume production of 
timer parts with low cost a critical factor 


Teco2 
5(DIAM.) 





For this job, Torrington developed special 
high-speed equipment to provide auto- 
matic end turning and cross milling in a 
single operation. The result—a_ high- 


quality part produced at low unit cost. 


Whatever the part, varying degrees of 
strength, ductility, hardness, toughness, 
magnetic or nonmagnetic properties are 
exact qualities 
needed for its particular function. In 
Torrington’s modern laboratories, highly 


required to give it 


experienced metallurgists and engineers 
are employed to insure that each precision 
metal part is produced by the most effi- 
cient process and to the highest standards 
required for its application. They’ll be 
glad to help you on all metallurgical 
problems. 


If you have problems involving custom- 
built small precision metal parts in large 
quantities, write direct to 


The Torrington Company, Specialties Division, 230 Field Street, Torrington, Conn. 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearings 
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There's a Lod 
JEWEL BEARING 
to fit Your Need! 


Bird can supply you with sapphire and 
borrosilicate glass precision jewel bearings in 
a wide range of standard types, sizes, an 
complete assemblies — or, custom-built 
your specifications. Special mounting 
niques provide exact tolerance jewe 

blies, mounted or set in bushings or 

ready for assembling into your product 

further inspection. Jewels mounted wit! 
silient silicone rubber or spring 

provide additional protection to sho 
vibration 


Because of the exact tolerances, main 
through the most rigid quality-control mett 
Bird jewels are used by the foremost 
facturers of electrical, aircraft, and 
instruments and recorders 


Typical products include 


Aircraft Instruments 

Weather Recorder 

Ammeters 

Voltmeter 

Watt meter 

Compasse $ 

Dial Gages 

Timers 

Test & Recording Instrument 

Marine Instruments 
* Illustrated Concentricity 
mounted ring jewels 
inspection processes in Bird’ 
control program 


Our engineering staff is at your servi 
small bearing problems. A request 
letterhead for Bulletin 100-6 will recei 
prompt attention 


™ ai i 
A — 

Keichared (Mlb d. , 

| SPRUCE ST.. WALTHAM 54, MASS 
SAPPHIRE & GLASS JEWELS 


PRECISION GLASS GRINDING 
JEWEL MOUNTING & ASSEMBLY 
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naeeianeren LOOK beyond the 


Organized Plant 
Lubrication 


Reasons for a planned, plant wide 
bricating system and schedule are 


ved Necessar' management 


ce 
teps and required personnel are dis 


ussed. Survey of equipment needs, 
juired lubricants, methods and ap 
iratus for application, both manual 
ind automatics, are described 


Organized Plant Lubrication, Lubrication, 
July ‘58; Texas Co, 135 E 42nd St, New York 
17 


Designing Stiffness into 
Plastics Structures 


Relatively low elastic moduli of 
tics and disadvantages they entail 
ire discussed. How mold For Further 
[rfsesy “- 


| on the complete line 


of Dura Seal mechar RFEC 
EAL 


tiffening clements can 
uch Dp blems 1S des ribed 
roaches to designing f sell cael steatosis 

detailed ind calculation \ Catalog 480. PG 
trength of such 
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cyzeteeeess: [| MECHANICAL 
Sidney Levy, Modern Plastics, Sept ‘58, 575 
eye DIFFERENTIAL 
Conesiontesing Maods HL TRANSMISSIONS: 


| 





¢ Infinitely wide adjustable speed range ¢ 200% Torque 
at Either Zero or Max. RPM ¢ Smoothly Adjustable from 
Zero Speed ¢ Positive Drive in Either Direction 


Designed and built by Stratos, these mechanical differential. 

transmissions are infinitely adjustable from zero to full speed 

by simple handwheel control. 

Most applic ations can be met by one of the wide line of standard 

units. These have maximum output speeds ranging from 100 max. 
Corrosion Testing as an Engineering Auxili rpm to 7,000 max. rpm. All cover the speed range from Zero to their 
ary,” D. J. Fishlock, Mechanical World and respective maximum. Power capacities from | to 20 horsepower 
Engineering Record, Aug ‘58, 31 King St, W 


Manchester 3, England For complete information, capacity charts and output speeds 


(including Differential Draw and Electrical Differential types), 
write to: 


Design for Welding STRATOS ~ 


The three predominant undesir : 
“hee ld Industrial Products Branch 
ich¢ »aesigni r TOT W - 
: — - #42, Route 109, 
——. - West Babylon, N. Y. 


| physical struc ~~ a 
Other Products: Turbo ; 


cloped through previous 
i I 


ona 


, Expanders & Compressors, 
rocedures; (2 igning 
ee site Pneumatic Pressure Regulators 
ightweight structures with 


idequate precautions against 


(Continued on page 145) 
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lights a sign... 
clangs a bell! 


Millions of bowlers know 
the unerring accuracy of this 


MILLER-HARRIS 
Automatic Timer Control 


designed for the famous 
BRUNSWICK-BALKE- 
COLLENDER 
TEL-E-FOUL" System 


You've seen this Miller 
Horris timer in most bow! 
ing alleys if your foot 
crosses the foul line, a foul 
sign lights up ond a bell 
starts clanging. This timer 
shuts off the bell after 3 
seconds ond turns off the 
sign after 10 seconds 


Don Carter, member of 
the Brunswick Advisory 
qs" of Bowling Cham 
pions, demonstrates his 
flawless bowling form 


30 BASIC MODELS 


of MILLER-HARRIS TIMERS 


offer Better Timing for Your Product too! 





* Hundreds of adaptations from existing units 
* Complete engineering service 


* Volume production — Speedy delivery 


Medel 116 Got a timer control problem? For a 
Manual set 
interval timer 


fast, low-cost and correct solution, let 
Miller-Harris specialists put their years 
of experience to work for you. Miller- 
Harris controls are standard equipment 
on many of America’s best known, 
best-selling products 
, Whether you need a “standard” or 
Push eee ved. “Special” timer, you'll find many qual- 
Fixed time cycle. ty and cost-saving advantages in the 
bigger, better selection of Miller-Harris 
time controls 
Write or call today! We’ll be glad to 
discuss your timer needs, at no obli- 
gation. 
Mode! 100 
Panel mounting timer 
Many cther types of timers available. Send 
y for illustrated Miller-Harris brochure. 


MILLER-HARRIS INSTRUMENT CO. 


609 EAST OGDEN AVENUE bad MILWAUKEE 2, WISCONSIN 
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PROBLEMS? 


They'll be eliminated 
when you ask 


JOHNSON 


for your 


RUBBER, PLASTIC AND 
SILICONE EXTRUDED 
AND MOLDED PARTS 


Have your problems—heat, cold, color, 
oil resistance,and close tolerance— 
solved by experts. 


Two plants with complete facilities for 
designing, compounding and finishing, 
to your specifications. 

Convenience: Branch offices in leading 
cities for personal service. 


Products finished t© Commercial and Govern- 
ment Specifications 


Write today foradd: info 








SPECIALISTS IN COMPLICATED SHAPES 


JOHNSON RUBBER COMPANY 


gic a ESTABLISHED (895 


JOHNSON PLASTIC CORP. 


HAGRIN FALLS, OHIO 





Simplify 
Design 
Problems 


Uneven loads will not sway, 

tip or tilt because off-center 
load is evenly distributed on both springs. Variable 
ratio springing adjusts self to road conditions. Deflec- 
tion rate changes automatically to produce exactly 
right capacity to properly balance spring tension with 
load. Lower center of gravity without sacrifice of 
clearance. Only four bolts to mount ...no assembly 
required. Just two friction bearings with renewable 


friction inserts control spring action. 


PRIOR PRODUCTS, INC. 


P.O. BOX 7608 DALLAS, TEXAS 
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Abstracts continued 


localized buckling or nonelastic de 
formation—particularly when caused 
by inadequate dimensional stability 
or resistance to vibration effects; (3 
designing only with plate, bar o1 
shaped stock instead of employing 
cast 


posite approaches, invoh 
ings, forgings, pressings 
Suggestions are given on avoiding 
excessive welding costs, determining 
minimum distance between 
calculating design facto it 
comparison of lab sts for 
processes. Vibration damping, 
ling problems, joint design are also 
discussed 

Design for Production by Welding,” John 


Mikulak, Worthington Corp; Welding Journal, 
Sept ‘58, 29 W 39th St, New York 18 


Sensory Examination 
of Greases 


How color ippearance, texture, 


odor can be and are used to evaluate 


lubricating grease Limitations of 


such method i cI 101 e di 
ussed and a vocal r\ ) tandard 


terms proposec 


I 


Sensory Examination of Lubricating Greases 
A. S. Orr, Gulf Oil Corp; NLGI Spokesman 
Aug ‘58, 4638 J C Nichols Pkwy, Kansas City 
oe i EED REDUCERS 


available in ratios of 
5 to 1 to 60 to 1 


How to Read Heat Transfer 
in Russian 


hel Perfection Worm Gear Speed Reducers by American Stock Gear are 
uphabet available in 9 complete series with ratios ranging from 5 to | to 60 
" ind many to 1 for input revolutions ranging from 400 per minute to 1800 per 
ary OF ¢ minute. Speed Reducers are furnished in horizontal right angle drive 
incient to with worm in either top or bottom position and are also furnished in 
quivalents vertical right angle drive. Integral worm and shaft is made of selected 


How to Read Heat Transfer in Russian,’ Mrs quality, case hardened alloy steel. Threads are precision ground and 
F. F. Buckland, G ! Electri Mechanical 

- eneral Electric Co; Mechenice accurately mated with worm gear. Shafts are mounted in Timken anti 
Engineering, Sept ‘58, 29 W 39th St, New York 


18 friction roller bearings. Heavy rigid cast-iron housings easily 


__f X 


— : = b sealing effect. Available through your nearest American Stock Gear 
{ Distributor. 


accessible oil filling level and drain plugs are provided for oil reser 


voir. Oil seals are of selected cirvis leather which assures maximum 


Write for new 16 page catalog covering 
the complete PERFECTION Speed Reducer line 


AMERICAN STOCK GEAR oivision 


PERFECTION GEAR COMPANY HARVEY, ILLINOIS, U.S.A 
SEER ERR RRR: mocRERN ETI 
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Coimonoy 
Hard-Facing 


INCREASES 
PART LIFE 


Colmonoy hard-facing alloys and methods are designed 
to make the metal parts of your product wear much 
longer—at the lowest possible cost. 


Colmonoy nickel, cobalt, and iron base alloys provide a 
wide range of wear resistant qualities for maximum 
part life regardless of the type of wear. Available as 
electrodes, gas rods, castings, and Sprayweld Powder. 
Colmonoy methods include The Sprayweld Process*, by 
which smooth, welded deposits of superior hard-facing 
alloy are easily sprayed on, saving material, time, and 
finishing costs. 


Write for Manual £79, and for a specific recommenda- 


tion describe your part and the wear encountered 


® Registered Trade Mark 





HARD-FACING & BRAZING ALLOYS 


WALL COLMONOY CORP. 


19345 JOHN R STREET . DETROIT 3, MICHIGAN 


BIRMINGHAM - BUFFALO - 
MORRISVILLE PA. - NEW YORK 


CHICAGO - HOUSTON - 
+ PITTSBURGH - 


LOS ANGELES 
MONTREAL - GREAT BRITAIN 
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CIRCLE SEAL VALVES 
provide proven 100% 


reliability... 





Check Valves 
Inline Relief Valves 


Popoff Relief Valves 


Shutoff Vaives 


ae 


SEAL 


These and other standard 
and special valves are 
available for virtually all 
of your exacting service 
requirements. 
CIRCLE SEAL PRODUCTS COMPANY, INC. 


2181 East Foothill Boulevard 
Pasadena, California 


Complete engineering data 
available. Write today! 


@ See Our Catalog in Sweet’s Product Design File 
CIRCLE 214 READER SERVICE CARD 


Assemble Custom-Made Power Trains with 


FUNK MODULAR 
POWER UNITS 


Funk Power 


Funk Gea uA Funk 
Take-Off 3 
—y 


Reduction ya Transmission 
\ 














Eliminates 

expensive tooling 

and special castings . . - 

simplifies designing and 

production ... FUNK’S 

Standard Flange Sys- 

tem does the trick! 

Because all FUNK 

MODULAR POWER 

UNITS have a Standard Flange System, there is no 
limit to the number and arrangements that can be as- 
sembled without special engineering. These precision 
made units insure long life and trouble-free service. Our 
engineers will be happy to solve your specific power 
transmission problems. 


FUNK MFG. CO. 


P. ©. Box 577-D 


Makers of Revers-O-Motic Drives, Transmissions, Torque Converters 
Right Angle Drives, Power Take-Off and Gear Reduction Units 


Coffeyville, Kansas 
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NEW 
BOOKS 


Living with the Sun 


Published by Assn for Applied Solar Energy, 
3424 N Central Ave, Phoenix, Ariz, 78 pp, 

142 x 142. $6 
Sixty of the plans for solar-heated 
residences submitted to the 1957 
International Architectural Competi 
tion sponsored by the Assn for Ap 
plied Solar Energy are included in 
this volume Descriptions and the 
jurv’s analyses of the entries are given, 
is well as a summary of the technical 
lar heating. A bibl 


Atomic Energy Industry 


Congressional Joint Committee on Atomic En 
ergy, US Government Printing Office, 6x9, 625 
pp. $1.75 


ind March, plus a 
rts; can 


7 
Orme i now 
only a rudimentary in 
tr ndex lume to 


the fact 


Notes on Analog-Digital 
Conversion Techniques 


EDITED BY ALFRED K. SUSSKIND. Published 

by Technology Press of Massachusetts Insti 

tute of Technology and John Wiley & Sons 
N. Y. 6x9, 500 pp. $10 


i LIS 1On) I 
lhe introduction 
description of 
ssing function 


Ih 


(Continued on page 149) 
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CORROSION 
STICKING 
DISTORTION 
GUMMING 
CONTAMINATION 
SWELLING 


—wit MORGANITE 


Bearings, Seals, Piston Rings, 
Vaives, Slides, Contacts, etc. 





Insure trouble-free operation in continuous service in high tem 
peratures and pressures, oil, corrosive acids, gases, grease and 
grime. Morganite components “step-up”’ effic ae reduce fail 
ures and machine down-time. Install application-tested 
MORGANITE components for better performance on aircraft 
and industrial fuel pumps, meters, food and processing equip 
ment, jet engine pumps, radar equipment, conveyors, compressors 
sealed mechanisms and wherever lubrication is a problem. Eng 

neering bulletins on typical applications available on request 


CALL OR WRITE now, for complete information or recomme! 
dations on your specific applications. Morganite engineers will 
gladly assist in working out your problems 

' q 
; - 

' 

' "Pre 

; po 

' 

' 

' 

' 


bes 


Current 
Collector 


Jet Engine 
Pump Vane 


Drum Cont 
Contact 


Morq and. . FOR OVER HALF A CENTURY 


SEATED 5005 Som Avene 


TH _WY- é Long Island City 1, N.Y 


Manufacturers of Fine Carbon Graphite Pr t 
and Generator Brushes, Carbon Piles, Curre 


Distributors of 99.7 Pure Al 


13, 1958 CIRCLE 216 READER SERVICE CARD 





SHOWN Five Times 
ACTUAL SIZE 


THE 
SIGNAL CORPS 
SAID “NO”... 


till Miller said “Phosphor Bronze”! \2 % / MODERN 


ELECTRONIC 
This flea-like component for an electronic tube socket : 
was all that stood between the manufacturer and a LS ENGINEERING 
good-sized contract. Before acceptance, however, the 2 GIVES PRECISE 


part had to undergo a rigorous manual test prescribed = MOTOR SPEED 
by the Army Signal Corps, and none of the metals 
tried by the manufacturer would measure up! CONTROL 


1/100 — 10 H. P. 


Miller technical people went to work to find the answer, Stan thet Ghia o> 


and in short order they developed a specially-treated gineering has been coordinated 
phosphor bronze alloy that enabled the manufacture: with electric motor design to 
to pass the test with flying colors! It combined rigidly provide a versatile means for 
obtaining the full possible oad- 


trolled grain size, elongation in excess of 10% and ; 
controlled grain si 5 vantage of speed control in DC 


still retained a remarkable tensile strength of 100,000 motors while operated from the 
pounds per square inch! regular alternating current power 


. ' . line. Grid controlled “Thyratron” 
Miller quality phosphor bronze, coupled with expert tubes ere viilised fer power con- 


personal attention, helped save this order. And per- trolled stepless variation to sup- 
haps we may soon have the opportunity to perform a ply motor armature power 
like service for you. Patented feedback, or “Servo” 
» circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 


ROLLING MILL DIVISION to 1 im others. 


THE MILLER COMPANY ecd 
MERIDEN, CONN. eves? ; 
DIV. of ELECTRO DEVICES. Inc. 


4 Godwin Ave., Paterson, N. J. 
... WHERE PHOSPHOR BRONZE IS THE MAIN LINE-NOT A SIDELINE ARmory 4-8989 
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ss =" ACCURACY OF TINY GRC DIE CAST 


computer, with its supplementary cod- 


ing and decoding equipment, is obvi 
ously a necessity [his introduction 


creates a mental image of what am 





computer must be 

Because most data fed to ¢ 
1S inalog constant 
opposed to point int), the 
mainder of the book describe tec 
niques needed to imple” this c 
tinuous data, code it in the form of 

| 

finally decode it for the ultimate use 


discrete points for the computer, and 











the human (or automatic) op« 


to 


I Included r¢ sampling ind 
uantizing, ; CTS101 ctween 
non 


| 
Gi 


a ee ee ee 


Uniformity and detail of actuator 
GRC'S EXTRA WIDE ROUND THUMB contours essential to proper 


NUTS & SCREWS EASY TO GRIP functioning of special switch 


These unique and A difficult parts design problem was 
exclusive fasten- solved with this tiny GRC die cast zin« 
ers originated by alloy actuator which forms the basis 
Gries have large of the Mallory OAC Line Switch for ra 
round heads with dios, television sets, record players and 
fluted edges, ex- electronic equipment 





A Practical Guide to Design ceptionally at- In a series of designs that started wit! 


tractive and easy a stamping and a screw machine piece 


of Steel Castings ® to grip. Nuts are involving multiple part assembly, Mal- 


die cast in zinc lory engineers sought an actuating 


both mechanism for a switch that would be 
capable of higher rating, longer life and 
greater dependability than switches 


British Steel Castings Research Assn. Distrib alloy in 
ae oy ee See ee Se See closed end styles at. hy 
ing, Cleveland 13. 52 pp, 8x10% 12/é6d . es - ae using current-carrying springs. Such a 
: aS a one-piece die cast zinc alloy fas- control would require exceptional toler- 
tener with rolled threads in plain o1 ances and critical dimensions to func- 
shoulder type and as a two-piece as- tion properly Uniformity would havé 
sembly in shoulder type only incor- to be assured as some of the contou 
porating die cast zinc alloy thumb nut couldn't be subjected to normal inspe 
blanks with steel machine screws. Sizes tion procedures 
lengths, et in GRC’s new Fastener They found the answer in Gries’ exclu 
Catalog. Write for copy sive patented methods for the precise 
automatic production of tiny parts, and 
literally designed the switch around the 


GRC die casting 
GRC MOLDED NYLON FASTENERS Uniformly “ (  - w- ll ee ee 
OFFER MANY ADVANTAGES GRC actuator makes possible the sim- 


plest of switch construction 
Gries’ unique techniques make the most This is just one of the many instances 
of nylon’s outstanding properties—high in which Gries’ ingenious methods have 
strength to weight ratio, excellent insula- opened the door for new products—at 
tion, resiliency, resistance to abrasion substantial savings. Parts are delivered 
chemicals, corrosion, etc. Molded nylon} ready for use assembly and other 
machine screws in standard commercial secondary operations are eliminated 
heads, slotted or Phillips type; headless For more information ask for the GRC 
set screws with various types of points; bulletins on small zinc alloy die castings 
screw insulators and ind molded plastic parts or send print 
bushings with wide \ for immediate quotations Maximum 
izes 1%” long, % oz. in zinc alloy; 1% 
flanges to com- long, 03 oz. in plastic. No size too small 
pletely isolate screw vr 
from mounting sur- oo 
face; washers. Wide 
range of types, sizes, 
lengths, etc. Ask for & 
spec sheets and new L DW CASTINGS 
Fastener Catalog ' 


(Continued on page 151) 

















WORLDS FOREMOS! 
PRODUCER OF SMALL 


GRIES REPRODUCER CORP. 
159 Beechwood Ave., New Rochelle, N. Y ” NEw Rochelle 3-8600 
See GRC at the METAL SHOW—Booth 550 
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Protect Gear Trains and Equipment with a gear made of Taylor Laminated 
Plastic. This unit will act as a safety valve, localize the effects of destructive 
forces. Yet, under normal conditions, the gear will outwear metal ones, 


Put a safety valve 
In your gear train 


A gear made of Taylor Laminated Plastic Silent Gear 
Stock will localize damage due to destructive stresses, 
yet outwear metal under normal operating conditions 





CLEVEREST MAN ON WHEELS 


Call the ELECTRIC 

What gives when gears jam—the power train, the equipment they are in, wise new ways to cut 
or a single easy-to-replace gear? It can be the single gear when you install costs while solving 
one made of Taylor Laminated Plastic Silent Gear Stock as a safety valve. trickiest wheel pro! 
This gear will localize the destructive forces and can even disintegrate 
but the other gears in the train, and the equipment, will be fully protected 
Yet under normal operating conditions this laminated plastic gear will 
outwear the metal ones 

laylor Laminated Plastic Silent Gear Stock is made in several grades 
Each has physical and mechanical properties that make it particularly 
adaptable to such application as gears, cams, pulleys, pinions, flat springs, 
and bearings. 

Look into the advantages of Taylor Fibre Co. and its facilities for pro- 
ducing laminated plastics in mechanical, electrical and combination grades 
and parts fabricated from them. At your disposal will be engineering assist- 
ance and the convenience of integrated operations at both plants—Norris- — 
town, Pa., and La Verne, Calif. Contact TAYLOR Fipre Co., Norristown Call or 
39, Pa., for complete information ever 


yv 


spoke—type wheel 


rubber-—tired 
-omponent 


want it 


“What we sell is ser 


BLBOTIAIC’ WHEEL CO. 
Write to Department 7E 
1120 N, 28th St., Quincy, Illinois, BAldwir 


LAMINATED PLASTICS VULCANIZED FIBRE 


Div IN OF THE FIRESTONE TIRE & RUE 
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New Books continued 


It has shrinkage as high as aluminum, 
has a high melting temperature and 
low fluidity. So castings must be 
better designed—with larger radii, more 
gradual changes in section, more care- 
ful study of intersections for hot spots 
his is a practical review of prin 
ciples of casting design. Because these 
basics can be applied to all casting 
design, it is well worth the price. 


Guided Missiles, 
Operations, Design and 
Theory 


Sponsored by the Dept of Air Force. Published 
by McGraw-Hill Book Co, 330 W 42nd St, New 
York 36. 82x11, 575 pp. $8. 
Profusely illustrated, this is an ex 
}] 


nt 


primer for operational person 
nel or anyone who requires a general 
working knowledge of missiles and 
their supporting equipment. Ini 
tially prepared for training courses by 
\ur Training Command it is now an 
official Air Force Manual. This book 
should prove valuable for training 
technicians and production or test 


personnel working with missiles. Mis 


topics include: history, aerody- 
; 
propulsion, physics, system 


control systems, guidance 


, : 


tics and instrumentation 


Graphic Science 


THOMAS E. FRENCH ond CHARLES J. VIERCK 
Published by McGraw-Hill Book Co, 330 W 
42nd St, New York 36. 8x10, 758 pp. $8.50 


This book combines subjects of 
ineering drawing, descriptive geom 
ind graphics. Emphasis is on 


(Continued on page 155) 
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Viking Pump 
the heart of 
liquid transfer 


eration 


of Milwaukee, 


hand! ng pr 
Write us and ask for Bulletin CX 


VIKING PUM COMPANY 


Cedar Falls, towa, U.S.A In Canada, it's “ROTO-KING™ 
Pumps 


See Our Catalog in Sweet's Product Design File 
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WHY ALUMINUM DIE CASTINGS? 


Highly developed die casting techniques combined with water 
hydraulic impact injection produces castings for exterior trim 
parts. Commercial finishes used on other die cast materials 
can be used here 


DIE CASTING COMPANY 6~ 


2228 NO.ELSTON AVE. CHICAGO 14, /LL 
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RELIEF VALVES 


WITH 


@ EXCLUSIVE FEATURES 
@ SMOOTH OPERATION 
@ LONG LIFE 


PILOT-OPERATED RELIEF VALVE 


Hydraulic relief valve limits system's maximum 
operating pressure at constant level, though 
flow rate varies. No leakage loss below cracking 
pressure. Pilot valve controls pressure setting 
main valve instantly conforms. Remote 
pilot available to lower setting of integral pilot 
control. 3 pressure 
ranges: 50 to 1200 
psi; 1000 to 3000 
psi; 2500 to 5000 
psi. 50,000 tensile 
semi-steel body 
standard aluminum 
alloy to order. FMP 
or str. thread gasket 
seal bosses 4” to 
1'4”. Panel mount 

ing bosses 


Modified unitsavail 
able as Sequence 
Operating Valves; 
and as Unloading 
Valves for clamping 
or other two-pres 
sure applications 


POPPET TYPE RELIEF VALVE 


Smoothly sliding poppet, seated by a stain 
less steel compression spring is the simple 
design of this rugged unit. External adjust 
ment. Two types of sealing elements avail 
able. Soft seal poppets for air, gas, and 
liquids, with no leakage; stainless steel 
poppet for general hydraulic applications 
Other poppet materials available for special 
chemical services. Eleven pressure ranges 
to 2750 psi, \«” to 44” pipe, tubing, internal 
straight threading. 250 std specials to 
400°F. Aluminum alloy, brass, or stainless 
steel 


ADJUSTABLE IN-LINE RELIEF VALVE 


External relief adjustment without breaking line is the feature of 
this 5000 psi relief valve. Limits hydraulic system's maximum 
pressure at constant level, with minimum rise above cracking 
pressure. Turning locknut on body varies relief pressure adjustment 
spring in pilot valve. Free reverse flow. 2 pressure ranges: 50 to 2500 
psi; 2000 to 5000 psi. Stainless steel body with hydraulic o-ring, -65 
to 160°F standard. Packings for other fluids, and higher tempera 
tures available. Flare or flareless tube connections 4” 7 


: 


and %%4 
Distributors in principal cities coast to coast 


CHECK RELIEF SELECTOR »LOBE NEEDLE PLUG 
<= 





REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD *e CLEVELAND 35, OHIO 
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STANDARD EQUIPMENT 


elaMmiilel ti lile tml Mile dillicMicleLe 


Cost only a few dollars—ADD MANY 
DOLLARS TO EQUIPMENT VALUE 


shi 


Fr 


juni ‘alee 
FOSTORIA 9 oosnino 
LOCALITES 


the Precision Light for Precision Seeing 


Provision for fast, accurate operator “‘see- 
ing” efficiency is vital in machine tool 
design. Fostoria Localites provide instantly 
controlled, high intensity precision lighting 
of the work zone area. Frictional arm and 
Aveilable in collar disc joints give flexibility of a thou- 
many standard sand positions to direct light exactly as 
models or needed. Rugged construction, heavy duty 
specifically P - 
designed in socket, Levolier switch, SPT-2 18/2 rip cord 
production wiring. Reflector types and arm lengths for 
qvantities . : . . 
any application. Request full information. 


WRITE f | . “ALD 
leg a daeiiites tee @ SS 5 Lip, 
A ' 


every industrial use 


® 
THE FOSTORIA PRESSED STEEL = ; a 


CORPORATION, FOSTORIA, OHIO yy : 
Localites are available through |_tor Light ON the Job 
m0 3 hee 


wholesalers everywhere. 
CIRCLE 225 READER SERVICE CARD 


NEW SHAPE 


Drawing Pencils 
/ TRY-REX 
A new experience in 


COMFORT 
and 


CONTROL 





Fits your fingers. 
A flat guide at your drawing 


finger - for perfect control. 


The first new idea in pencils in years. 


Made in all art and engineering degrees. 


xe Write for sample set of DAMASCUS 
DRAWING and name of distributor. 


RICHARD BEST Zonincrete ns 
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New Books continued 
graphics as ientine enginecring 
tool rather than an art. The authors’ 
aim is to help the engineer become 
more competent in specifying graphic 
procedures in engineering work 
Subjects such as jigs and fixtures, 
architectural and 
structural drawings have been replaced 


gears and cams, 


with a complete coverage of descrip 
tive geometry. Also covered are vector 
geometry, graphical solutions, func 
tional scales, nomography, empirical 


quations and calculus 


Mathematical Tables and 
Formulas 


F. J. CAMM, 512x772, 144 pp. hardbound 
Published by Philosophical Library, 15 E 40th 
St, New York. $1.75 
Elementary tab 
such as are found in pocl 
books, are 
them: tables o square and 
ights of various substances, elec 
equations he 


} + 
Dut 


How 
the advant ive 


; 


indard items i 


Yearbook of American 
Bureau of Metal Statistics 


Compiled by American Bureau of Metal 
Statistics. Published by ABMS, 50 Broadway 
New York 4. 814 x 1034, 136 pp. $4.50 hard 
bound, $4 softbound 


Latest edition of this 
off the press, 
for 1957 and previous years on non 
ferrous metal production and con 


innual is now 


containing final figures 


sumption, plus standard specifications 


"Ji 
ind other data 
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Dont pay for 
precision 
you don't need 


RMB Filmoseal Bearings 
available in low-cost ABEC-1 
as well as ABEC-5 tolerances. 


Big news in the miniature bearing field! RMB’s famous ee al Bearings—the only 
sealed miniature bearings—are now made to low-cost ABEC-1 as well as ABEC5S 
tolerances. This means designers can use these advanced design a arings even in those 
slightly less demanding applications where cost is a primary consideration. Designers 
can take advantage of such features as: 

1. Stainless-steel construction throughout 

2. Lubricant retention at high temperatures 

}. Non-contaminating at all times 

1. Two-piece ball separators for high speeds 
Open radial Conrad-type bearings are also available in ~w new grade. A wide range 
of sizes is available from 3/16” (0.1875”) to 4” (.5000") OD including many metric 
sizes. 
Write for your copy of the new RMB Miniature Bearings Catalog which gives full 
details on these as well as the entire line of quality RMB Bearings. Ask for Bulletin 62 


LANDIS & GYR, INC 


45 West 45th Street ° New York 36, N. Y. 
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...With accuracies to 0.0005 in.? 
Let BART LECTROFORM them for you 


When shapes are too complex to machine or cast . . . when 
thin walls and super-fine internal finishes are vital... Bart 
Lectroforming is often the answer. And no other process 
approaches it for maintaining identical dimensions through- 
out mass production runs. 

In Bart Lectroforming, your products or parts are built 
up electrolytically on removable matrices. There are no sec- 
ondary operations to alter tolerances 

Products successfully Lectroformed include many of “‘diffi- 
cult’ form for electrical, el ronic, and other precision 
applications, in many metals and metallic combinations. 

Explore the vast new designing possibilities of Lectro- 
forming when your product is at drawing-board stage. Bart’s 
research and development facilities and experience are at 
your call. 


Precision Mechanical Tube-Forming, Too 

The F. C. Kent Company, a division of Bart Manufacturing 
Corporation, offers 44 years’ experience in the production of 
precision-formed tubular parts for the aircraft and electronic 
industries. Inquiries are invited and catalog is available on 
request. 


ie f te MANUFACTURING CORPORATION 
ELECTROFORMING * PIPE LINING & COATING © PLATERS 

CHEMICAL PUMPS « ENGINEERING DESIGN SERVICES 
227 Main St., Dept. P, Belleville9, New Jersey 
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it’s the 


lifference.. 
That's why SABSCO£ 


cam-actuated impeller action 
means greater pump value for you! 


a 


SELF-PRIMING ! , 


If getting 
} 


labsco 


the most pump for your money is your problem, 
Self-Priming Pumps are the solution. Jabsco’s com- 
pact, efficient design means top capacity per port size! 


rhe reason is simple. As the flexible neoprene impeller is 
rotated, its vanes are depressed by the cam. When the vanes 
an instant 
As a result, Jabsco pumps are self-priming, highly 
ble! Simple design means low initial cost; easy in- 
ng without removing from the installation! 


Check these outstanding AABSCO features! 


© Self-priming 

« Low Cost 

e Minimum maintenance 
¢ Only one moving part 


ire released, they snap back in shape, creating 


ti 
won 


ve servic 


« Easy service without re- 
moval from the installation 


e Operates clockwise or 
counter-clockwise with 
equal efficiency. 


Jabsco self-priming pumps are available in bronze, stainless 
steel, cast iron, and plastic construction in a wide range of 
capacities to transfer and circulate liquids, semi-solids, and 
slurries 


Write today for literature and pump recommendations! 


JAassco PUMP COMPANY 


1A 
1485 [ | Way * > ta Mesa { | 


t r 

Gentlemen: Please send complete industrial pump information to: 
Name 

Company 


Street ___ 








TORR P RUPE UPR PURER EEE E ESE SEES SSS 
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eeee 
a *%e, 


“INTRICATE 
LAYOUT 
PROBLEMS 


QUICKLY, EASILY, ECONOMICALLY WITH 


“DESIGNING IN 3-D” 


DO-IT-YOURSELF THREE DIMENSIONAL DRAFTING 


“Designing in 3-D” is the use of scale models for 
original design and sales engineering. Permits you 
to see finished design in realistic miniature before 
any detailed drafting. Scott Industries offers you 
one source of supply for all parts and materials 
plus local custom model-making if you need it. 
Either way you save money. 


Write for complete descriptive brochure= 


INDUSTRIES 
Oiean, New York 
CIRCLE 230 READER SERVICE CARD 


The dial 
thermometer 
at its best 


DISTANT 
READING 


ng much 
a dial ther- 
finer because 


ner in 
mometer 
t is the bourdon tube type of thermomete 
at its best...embodies the greater precisior 
ind lasting accuracy of the Marsh Pres 
sure Gauge 

Both vapor tension and gas-filled 
are available in either distant reading « 
rigid stem types. In the broad Marsh line 
you have a complete selection of tempera 
and finishes 


types 


ture ranges, case sizes, styles 


Ask for the Thermometer Catalog 


MARSH INSTRUMENT CO. Sales Affiliate of Jos. P. Marsh Corp 
Dept. 39, Skokie, Hl. 
Marsh instrument & Vaive Co., (Canada) Ltd 
8407 103rd St., Edmonton, Alberta, Canada 
Houston Branch Plant, 1121 Rothwell St 
Sect. 15, Houston, Texas 


RIGID 
STEM 
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Current 
Reprints 


W hile the supply lasts, single copies of 
the following reprints are obtainable by 
using the Reader Service Card 


Optical Projectors 

How projectors may be used in development 
research and laboratory testing. Chart gives 
limitation and advantages of 30 conditions. 
Design Digest '58 Circle FE 44 


Three New Rigid Thermoplastics 

Delrin, Lexan and Pro-fax are compared 

with curves and tables. Sept. 29, "58 : 
Circle E 


Magnetic-force Welding 
New welding method for vinyl-clad steel 
data on strengths and arrangements. Sept 
58 Circl 
Electroluminescence 
Roundup on this new area-s 

filament, ar 


which needs m 
rays. Sept. 15, "58 


ing or 


Engineering in Europe 
Editor Tangerman’s 
and design unc 

trip. Sept. 1, "58 


report engineering 
vered during his European 
Circle E 4 


Selecting Polyphase Motors 

Tables drive-load characteristics with 
motor designs in terms of torque slip and duty 
cycle. Aug. 18, '58 Circle E 39 


} 


iInatcn 


Backlash in Spring Clutches 


How tw »difications 


backlash 


spring ™ 
Aug. 18, "58 
Swivel Joints 


Guide for choosing swivels an 
hose-type connections. Aug. 4 


Torque-limiting Devices 


Analysis 17 
to prevent motor 


Heavy Metal 


How 
solve 


high-densit 
design probl 
July 21, °5 


alancing 


Stresses in Adhesive Joints 


How to calcul 
basic Juh 


ate stres 


joints 


Designing with Cantilever Springs 
Equations show h to tripl t 
july 7, °58 


QUANTITY PRICES 


For single shipments of é 
me address, on order accompanied by remit 
tance, quantity orders will be s ed at th 
following prices as long as the 

Quantity Price per 
5 $0 


any 


( 
5 


l 


»15 


I Write for qu 
Make checks payable to PRODUCT I 
NEERING, 330 West 42nd St. New 
%N Y 





NATIONAL / ie socecmone 
\ COVERAGE nate 


Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 
The 


aclve sig re $31.20 pe neb 
sing appearing on her than a 
‘requency ra loted equest 
An advertising inch | easured 
column amr I 
Subject Agency Commission 


Send NEW ADS to Classified Advertising Div 


Ulv 
Sel 


Sel 


RATES- 


EMPLOYMENT OPPORTUNITIES 


nelud ip pix 


hnica selling fice, si | al 
il Service Opportunities Employment Agencies 
ling Opportunities Wanted Employment Services 


ling Opportunities Offered 


UNDISPLAYED 


$2.10 per tine, minimum 3 lines To figure advance 
payment count 5 average words as a line 
Position Wanted Ads are % f al t 
Box Numbers as me 
Discount of 10% full pa 
f ‘ ecutive insert 


Labor Bureaus 


N Agency ‘( 


{ PRODUCT ENGINEERING, P.O. Box |: 








packages, cartridge-actuated devices 


controls. 


Private office. departmental model 


P-9003 Product Engineering, 520 





Will work closely with sales engineering 
quirements into specific development programs. 
projects, including hydraulic and pneumatic servo-actuators 
and 


shop and 
environment for creativity and accomplishment. All inquiries acknowledged. 


Write 


N 


WANTED 


PROJECT MANAGER: RESEARCH and DEVELOPMENT 
(AIRCRAFT FLUID SYSTEM COMPONENTS) 


Long-established, multi-plant company in Cleveland, Ohio seeks top aircratt 
hydro-mechanical design engineer with prime airplane or missile experience 
who desires opportunity to design new products. Must be graduate engineer 
with creative and analytical experience and ability. 


translating advanced customer re 
and supervise development 
hydraulic power 


related fluid flow and pressure 


laboratory facilities provide 


Michigan Ave 








LEGAL NOTICE 


THE ACT OF Al 
BY THE ACTS 


JULY 2, 1946 
Sectior 


GUST 
OF 


Title 


STATEMENT REQUIRED BY 
24 12 AS AMENDED 
MARCH 3, AND 
United States ( * 
SHOWING THE OWNERSHIP 
MANAGEMENT, AND 
CIRCULATION 


xle 
gineering published we 


at Albany 


McGraw-H 
St New 


PUBLISHING COMPANY 
Ry JOHN J. COOK! 


IN( 
Secreta 
eacribed befor this &th da 
JANET A 
xpires March 
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HARTWICK i 





ENGINEERS 


of the nation’s leading mani 


vending machines needs 


d back 


hme! 


facturers ol! 


flight man with a sol 


ngineeri 











POSITION VACANT 


Production Engineer—exceptional advance 
ment DI tunitie with a growth . ' 

M.f legree. Fan 1 
n 


I 





DON’T FORGET THE 
BOX NUMBER 











S ff 


A NEW 


IN BEARING 
APPLICATIONS 


Availability of Sintered Powdered Metal Bearings and 
machine parts from a fully competent and technically 
responsible source opens the way to improvements in 
mechanical products. 


Bunting facilities for designing, engineering and 
a ~ ~ 5 ~ 
manufacturing of Sintered Powdered Metal Bearings and 
parts are as comprehensive and responsible as the traditional 
Bunting competence in the field of Cast Bronze Bearings. 

5 


A competent group of Bunting Sales Engineers in the field and 
a soundly established Product Engineering Department put at 
your command comprehensive data and facts based on wide 
experience in the designing and use of Cast Bronze and Sintered 


Powdered Metal Bearings and parts. 


Write for catalogs and your copy 
of the new 24 page Bunting 
Engineering handbook 
of Sintered Powdered 
products and their 
composition, 
manufacture and 
application. 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


ifte reading the advertisements 

ssified below MORE DE 
TAILED INFORMATION about 
these roducts can be obtained by 
usin the READER SERVICE 
CARD 


Actuators 

Mechanical 
Aluminum Alloys 
Axles 


Bearings 
Jewel 
Miniature 
Needle 
Roller 4th Cover, 
Self-Lubricating 
Sleeve 
Belts, V 53, 
Books 
Brake Motors 
Brakes 
Electric 
Brass 
Brazing 
Alloys 
Bronze 
Brush Holders 
Brushes 
Bushings 


Cam Followers 
Capacitors 
Carbon 
Carbon Parts 
Castings 
Cermacis 
Chains 
Bead 
Roller 
Chokes 
Clad Metals 
Clutches 
Electrical 
Mechanical 
Contactors 
Contacts & Contact Materials 
Controls 
Electronic 
Hydraulic 
Conveyor Belts 
Copper & Copper Alloys 
Cords 
Counters 
Couplings 
Hydraulic 
Tube 
Cylinders 
Hydraulic 
Pneumatic 


D 


Die Castings 

Discs, Clutch & Brake 

Drafting 
Instruments 
Supplies 

Drives 
Hydraulic 
Shaft-Mounted 
Variable Speed rd 


3 
102, 113, 123 


Engineering Services (see also Pro 
duction Services) 54, 
Extrusions 


3rd Cover 


32 
47 


94 
47 


136 
136 


55 


142 


Metallic 20-21 


Nonmetallic 


144 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 
. 


F 


Fastening Methods. 25, 60, 90, 95, 110, 
Filters 


Air 
Fittings, Hose, Pipe & Tube 
Friction Materials 


G 


Gaskets 

Gear Motors (see also Motor Re 
ducers) 3rd Cover, 

Gears 15, 114, 123 


Handles & Knobs 
Hard Surfacing 
Heating Units 

Hose & Tubing 
Hydraulic Fluids 


Instruments 
Mechanica! 


Jewels 

Joints 
Swing & Swivel 
Universal 


Lamps, Indicator 
Lubricants 


M 


Metal Forming 
Moldings 
Piastics (see Plastic Parts) 122, 
Motor Reducers (see also Gear 
Motors) 
Motor Starters 
Motors, A-C 
Fractional 3rd Cover, 26 
integral 3rd Cover, 26 
Sub-Fractional 
Motors, D-C 
Fractional! 26 
integral 26 
Mountings 


Name Plates 
Nickel Alloys 
Nickel Silver 
Nuts 


Overload Relays 


Packings 53, 
Phosphor Bronze 
Pins 95, 
Piastic Parts 52, 54, 120 
134, 144, 

Plastics 52, 120, 122, 
Plastics Fabricated 
Plastics Laminated 122, 150 
Plugs ...... 118 
Powdered Metal Parts 22-23, 136, 156 
Power Packs 

Electircal & Electronic . 3rd Cover 


(Continued on p. 158 





for every requirement 


INTO ERLER 
HOSE & FITTINGS 


@ Fuel Lines © Hydraulic Systems 
© LP-Gas Lines © Air Brakes 
© Lubrication Systems ® Water 


® Coolants * Refrigerants 


Made in a wide variety of 
sizes and types for hundreds 
of commercial and industrial 
uses, Stratoflex detachable 
and reusable fittings sim 
plify maintenance and 
assure leak-proof connec- 
tions under extreme tem- 
perature variations. Strato- 
flex hose provides the 
flexibility, small bend radii 
and durability essential for 


dependable service 


For detailed information, write for 


industrial catalog 





SALES OFFICES 


ceaKaRyh 9 == 


New York 
P.O. Box 10398 « Fort Worth Tones ( NAC. Pitshergh 


San Francisco 
Branch Plants: Los Angeles. Fort Wayne. Toronto Seattle, Toronto 


In Canada: Stratoflex of Canada, Inc Tulse 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 157 


Power Take-Offs 
Production Services (see also Engi 
neering Services) 

Protective Devices, Motor 

Pumps 
Alr 
Liquid 57, 151, 154, 
Vacuum 


Regulators 

Pneumatic 
Relays 12-13, 50, 122, 125, 129, 
Reproduction Supplies 1 
Resistors 12-13, 
Retaining Rings 1 
Rheostats 12-13, 
Rivets 25, 
Rod Ends 
Rods 


24,830 successful ~~ 


Screws 149 


« e 
Sealers 19 
Seals Cover, 14, 143 
Sheets 
es Plastic 52, 54, 120 
Silicone Rubber 33-34 


Silicones 33-34 
Silver Alloys 94 
EASTERN D-11 CENTRIFUGAL PUMP Solenoids -. Bice’ Mangas: 22 
Specialty asteners (Pipe angers, 
Why is the D-11 so successful among original equipment manufac- a a an TT on 
: , oe 8 . Speed inc & Red r 123 
turers? Size and weight make it ideal. The D-11 is the smallest, close- teimmpicaatenaaites moa: 
° . P : ° ° Springs 16-17, 119, 132 
coupled, single-stage centrifugal pump available with an induction Stee! cia iin 
° Alloy -29, 
i ompact design (9%4” x 454%”) make Carbon 
type motor. Eighteen pounds of compac gn ( ) Carbon 


it excel in industrial and process equipment, as well as laboratory Switches 
service, and pilot plant operations. 


SPECIAL METALS p= FERS 


A full selection of metals make the D-11 and other Eastern Centrif- Timers 


Titanium 
ugal Pumps versatile performers. Available in 18-8 Type 303 and Hake: TEESE 
j “ow Transformer 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, Transmissic 4 
° °° ubin 
Eastern Pumps range from “sth to % H.P. with capacities up to 70 a 


Plastic 


G.P.M. pressures to 65 P.S.I1. Seamiess 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin 120-L Valves 
Air 
Control 
Hydraulic 
Solenoid 
Vibration Dampers 
Mechanical 


INDUSTRIES, INC. = “esuz....: 


120-L Skiff St. Hamden 14, Conn, | wheen®* 


Wire & Cable, Electric 
Wire Cloth . 06 
Wiring Devices . 118 
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INDEX TO 
ADVERTISERS 


This indez i published as 

venience to the readers. EBrery 

ws taken to make WU accurair 

PRODUCT ENGINEERING 

sumes no responsibility for e 
missions 


a 


a ation Fulton Con For Machine 
trols Co. ‘ 
Air-Maze Corp. 
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New Designs 
in Motors from 





nformation, write, 


eaders’ Service Card 


HOLTZER-CABOT 


TYPE R-29 MOTOR 
2%" Diameter 


This motor is an ideal power source 
for recording instruments, timers, 
medical instruments, office equip- 
ment, blowers, tape recorders, com- 
munications equipment, etc. It is 
available in both 2-pole and 4-pole 
design, each in three stacking lengths. 
Type R-29 is a permanent split 
capacitor type available as an in- 
duction or synchronous motor. H.P. 
of various models ranges from 1/75 
to 1/30. Construction features are 
indicated below. 


Class “A” Insulation for 
High Dielectric Strength 
and High Temperature 


ations 


Rugged, Precision- 
Mochined Die-Cast 
End Caps for Flange, 
Base, Sub-Base, Resil- 
ient or Stud Mounting. 


Ample Width Flot, 


Sealed and 


" 


Becrings 


Sales — Service Representatives in Principal 


Cities throughout the Werld 


MOTOR DIVISION 


NATIONAL PNEUMATIC CO., INC. 


125 Amory Street, Boston, Massachusetts 


Designers and manufacturers of mechanical, pneumatic, hydraulic, 


electric and electronic equipment and systems 
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Rockford Clutch Div.. Borg-Warner Morlife® whole Morlife® button 
Corp. 161 


Ross Operating Valve Co 1 ring, powdered type, ceramic 


metal-base, and-metal clutch 


$s 


Scott Industries, inc 154 
Servo-Speed Div., Electro Devices, . ; 
Inc. ing provides 
Shell Oil Co. 
oh a Corp. 20 smooth, powerful, non-scoring 
Stanpat Co. . 
Sterling Electric Motors, Inc friction contact for heavy- 
Stratafio Products, Inc 
Stratofiex, Inc. . 
Stratos Div., Fairchild Engine duty operation. 
Airplane Corp 
Sturtevant Co., P. A 7 
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T How You Can Get the 


Taylor Fibre Co 150 
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Tinnerman Products, Inc 60 Heavy Duty 
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Torrington Co., Specialities Div 142 


U 


ry eee ny ee For Your Clutches 


S$. Electrical Motors, Inc 102 


_ Garlock "Packing cy isstics Civ. of ROCKFORD CLUTCHES are made with a wide variety of friction _ Oil or Dry 


120 . : 
S. Rubber Co., Mechanical Goods Multiple Disc 


Small 


clutch plate fac plate facing pro Spring Loaded 


vides powerful 
torque grip for use in off 


highway, heavy-duty ma 


Avtomotive 


chines Spring Loaded 


plates—to meet your specific needs, exactly. Powdered-metal 


Div 
U. S. Steel Corp 48.49 


ceramic-and-metal, metalic and organic facings provide the 
right torque, wear and heat-disbursal characteristics for every 


Veeder-Root, Inc type clutch. Because ROCKFORD engineers have this wide range 
Viking Pump Co 


Heavy Duty 
Vulcan Electric Co 


of facings available, they can help you select just the right Over Center 


friction material to suit your need 


Ww 


Waldes Kohinoor, Inc SOSSSSSSSSSSSSOSSSSSSSSSSOHSSSOSSSSSSSO SESE 
Wall Colmonoy Corp 4 


Solid-ring or segmented An extensive variety of or 
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ganic friction facings for all Over Center 


provide for use in machines types of clutch plates is avail 


Atlanta 3 M. H. Miller, 1301 Rhode 
Haverty Bidg Jackson 3-6951 h tol-t 
Boston 16 M. A. Williamson, Jr., 3 where metai-to- 
Park Square Bldg... Hubbard 2-7160 ' 7 
Chicago 11 ae hee ee s metal friction 
Manager, A F Meanor rR. W Bruley 
ayes o N Michigan Ave Mo contact is indi 

law 4.5800 " 
Cleveland 13 Tischer 
Iluminating Bldg Public Square, Se cated. 


perior 1-7000 


able for use with 
ROCKFORD 


clutches. Power 


Take-Offs 


Dallas | R. 1 Ol Vaughn Bldg 
1712 Commerce St., Riverside 7-5117 
Denver 2 John W. Patten. 1740 Broad 
way. Mile High Center, Alpine 9 — SEND FOR THIS HANDY BULLETIN 
Detroit 26 P. B. Robinson, 856 Penob , ‘ , 
scot Bidg.. Weedward 2.1793 Shows typical installations of ROCKFORD 
L A | 17 Rober yenour, 11 . 
“West th St., Madicce 69351 CLUTCHES and POWER TAKE-OFFS. Contains 
N York t dam: anes 5 . . : : 
MG. Welles 20 Fifth Ave Ontord | 959 diagrams of unique applications. Furnishes eecusen. 
Philadelphia 3 D. G. Jones, K. S. Wil \ . : ; . a = 
ladson, 6 Penn. Center Plaza, Locust 8-4330 capacity tables, dimensions and complete 
Pittsburgh 22 C. F. Leveroni, 1111 Oliver ificati 
pees .- : C. specifications. 
St. Lovis 8 R. W. Bruley, 3615 Olive 
St.. Continental Bldg Jefferson 186 


ics tt’... 0. & Cede 0 Gen ROCKFORD Clutch Division BORG-WARNER 


ee Ce oa 209 Catherine St., Rockford, Ill., U.S.A. conc -waawen 


Export Sales Borg-Warner international 6 So. Wabash, Chicage iu 
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To combat chemical and solvent action... 


JM Teflon Packing? 


They're chemically inert... available immediately in the J-M Chempac’ line 


162 


Reports from the field are the proof: you just 
can’t beat J-M Teflon packings and gaskets for 
resistance to the constant attack of chemicals 
and solvents! 
That’s why we say you'll find the answer to 
any corrosion problem in the J-M Chempac line 
. available in pure Teflon, or Teflon combined 
with asbestos. The latter construction offers the 
excellent sealing and heat resistance of asbestos, 
plus the added protection of Teflon against 
chemical and solvent action 
You'll find Chempac Teflon Packings in 
moulded and braided types for pumps 


and valves in a wide range of flange and 
envelope-type gaskets . in rings, cups, sheets 
and tapes. Moreover, we can tailor-make pack- 
ings, gaskets and precision-moulded parts to 
your exact specifications. Important, too, our 
new Teflon production facilities assure prompt 
delivery in any quantity you need. 


Ask your Johns-Manville Packing Distributor 
to help you select the right Chempac Teflon 
Packing for your application—or write Johns- 
Manville, Box 14, New York 16, N. Y. In 
Canada, 565 Lakeshore Road East, Port Credit, 
Ontario. Ask for Brochure PK-124A 


C6 Jouns-Manvite Jf] 
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LOOK INTO (a) ELECTRICAL MECHANICAL 


FLUID 


COMBINATION 
RIGHT ANGLE 
GEAR 


for built-in productive assemblies 


... And you'll see ways to cut costs and increase your 


profits. How? By eliminating unwieldy or makeshift 
power assemblies 

Master Motors, Gearmotors, Unibrakes, Fluid Drives 
and Speedrangers are available in standard Master 
unit sizes beginning with 48 H.P. With Master it’s 
easy to get the right shaft speed, the right construc- Electric Motors 14-400 ELP. 
tion features, the right mounting... all combined in Gearmotors 44-125 BLP. 
Variable Speed Drives y- 30 ELP. 


Unibrake Motors 4-150 ELP. 


one compact, efficient drive. All components are made 
by Master, thus assuring you of an impartial recom- 


mendation for the best drive for your requirements. Fluid Drive Motors %- 15 LP. 
Look to Master for your single unit power packages 


...all from one single source. 


THE ELECTRIC COMPANY “i: 


pivision oF RELIANCE -SSESTSS Ne. 


ENGINEERING CO 





How the SAMUEL M. LANGSTON COMPANY mounts shafts and 
drive of their new multi-color Printer-Slotter’s scorer assembly on 
Timken bearings to assure ruggedness and high-speed precision. 


No end play, no backlash—Langston printer-slotter 
gives lasting precision with Timken bearings 


HE Samuel M. Langston Com 
| eo designed this new Mua/ti- 
Color Printer-Slotter to print, slot 
and score corrugated paperboard 
at high speeds. It is built for maxi 
mum precision with minimum main 
tenance and downtime. Langston 
uses 76 Timken’ tapered roller bear- 
ings to insure both ruggedness and 
precision. These Timken bearings 
stop end play by holding shafts and 
feed rolls rigid, take the heavy 
shock loads. And the adjustable 
rimken bearings on the drive help 


eliminate backlash. Here's how 


SHAFTS HELD RIGID. Their tapered 
design lets Timken bearings take 
radial and thrust loads in any com- 
bination. No end play to adversely 


atfect accurate register, printing, 


slotting and scoring. Timken bear 
ings hold shafts concentric with 
their housings, making seals more 
effective in keeping lubricant in— 
dirt out. 
HEAVY SHOCKS ABSORBED. Both 
rollersand races are case-carburized 
to give Timken bearings hard, wear 
resistant surfaces over tough, shock 
resistant cores. Full-line contact 
between rollers and races gives 
load-carrying Capacity to spare 
Timken bearings are geometri 
cally designed to roll true, preci 
sion-made from our own Timken 
fine alloy, electric furnace steel to 
live up to their design. They prac- 
tically eliminate friction, run 


smoother, last longer 


Why not get all these advantages 


for machines you buy or build? To 
make sure you do, specify bearings 
rIMKEN"”’. The 


Timken Roller Bearing Company 


trade-marked 


Canton 6, Ohio. Canadian plant 
St. Thomas, Ontario. Cable address 
rIMROSCO 


TAPERED ROLLER BEARINGS ROLL THE LOAD 





